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— ^gpiutc-rst-HcaiS-r^ii^gp^w-rsaft.i;. lei 

a<*©MlBWnJBbSB©4>ft < t&—Jj<D®lffi<>tW&WLLtc 

«¥«tt*SO. hWB#"J*»«. BWEB5e»©«fflM* 

,#g|J(C?SoT|H]@Sgi5©ffe«g|55r®^-CJiai t/C(r»S C 
££!|$Sfc£T6J£m/'mmf r ^-l'Xo 10 
[i»*JS2 ] rt#3Sl CCiBt&©ffiS/S^fvWXfC*i 

h tti*»#*WE U -c l » * C i i r 4 Em/US 

flS&ffittfTCMtc TSt » K3HS 0 T iWf BBSSP £ WSt » K 
#j£UTl>SB5tff8& ; &*tr£S#£. iBlS^CDmtBMoJ 

^^ffi-r-sEEm/ms^^^^r*^. friBSW* ife 

(7}¥=KttTlf)jSt3*VCl,>-C> BtTlBB^fc^WiiiiBEtft 
mflB^nJKlSPtt. wif BBS5P*J<t O' 

z>"c t» -s c t £ r zE-nymm?^ ■< 

[M#>S4 3 It^StCfBigOE^/mM^^'-Y^iC*} 

mjiB#ojSiiSP©*gPiH!rsBB^Ma«fcO £ ff 30 

wirtE l r 1 » & c £ * itm £ r s eh/h^ * . 

Ci*5t<^5 J 183^3 CCSBttClIS/'mSf^-fXtete 
i»r. HuiBStt^^RXt-SmrSBB^oftkiSSPtMiam 

[■wane ] 2e«— *t©nj*». cne^nfttsn^— « 
ajwjtcrsotcaig-r-sBjesB. cne^Djttgu^fa^ 

gPfSIJiC-CStHCi^L-CBUlfiBSSPttJSl^C^LT 40 

t*£ , raa<*©BuiBMBiajisi5©^^ < 1 1>— ^©ffljfflcc 

IE@5£«*Jj:W!trE8l#«»¥«tt*ai/. MIB^oJS* 
»». BulBBSSPfc <fc CfflMBBtftWOSflMMIM* &Bt3E 

wsias[i/T. scxcstifijL/TPiBseMBJcofwrfBm^ 
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t»T. WE«l6«©lltEtt»*2SnB»«:4»W ^fuiBBSSP 
<D-H»SHB«H«ttffi(c* *Ct =&*#&£ T SHE*/* 

[ fi*^ 8 ] 6 «CIBifc©JEE*/*S7V < -f * K*» 

[i«*s9 ] n^m i $fc«2 tciBt){©jim/ms7 r ^* 
4mrfBB5cgp©Sffl | ma5ra©a*sgBwn3a^ j &ML,-cu 

[tt#gl 0 ] IS*JB3, 4, 5, 6, 7. 8*fc«9 
tcfe^©ff^/^7 s ' , ' ? '('^tc*ji,iT > iKriBSf****^ 
<5 fTlB# pJKl§|5©*SB i BtFlBB^gPii «t 0WEBl(*» 
©SfflMSg|3W©a«fiaJ«R5It«?rSL/TC^C: 4 gftft 

i i ] mm 1, 2. 3, 4, 5, 6, 7, 
8, 9*fcttl 0tciE*S©JE«/«^^ 

r, frias*?r«fi£-r^«iriB&niiftg|5«> fi$*i*i©t 
iB»fiw»ffi©awatctt« L/-c » < $ nr t » s c t * 
mk £ t & Km/mm 4 x . 

[«3}tffl 1 2 ] liJRTi 1 , 2. 3, 4. 5. 6. 7. 
8 , 9 , lOS/dtl 1 &C|fii)t©lI^/Sm7^ x tc 

flH©4SKB«:. BH»aB©±ilf36>6Ja*L/-CSO f 'C«riEli3e 

m&g. 1 3 ] fi#*B 1 , 2, 3, 4, 5, 6. 7, 
8 . 9 , lOSfciJl 1 Sc!BiB©jE^/^^ -f ^ «: 
*5t»-C. mifB»f*=&«fiS-r?)fuIBSBjia)g|5«m)IBBSgP 
ffiiJ©4raSP«:. |51JSai5©jS»^?>fflftl/rp , 3WJ^5EO f -rffir 

[IM&I 1 4 ] 1 , 2, 3, 4. 5. 6. 7, 

8 , 9 , loifciti i icMSMosmymm.^ a^k. 

. BufBS^^r^fiST •SMIBB^BBCcfc W 5 Sul B§ 

1 5 3 mm I. 2. 3. 4. 5, 6. 7, 
8. 9. 10, 11. 12. 1 3$fcttl 4tCfBtS©Ji 

m/m^T^-rxKtei^-c. Basaa^ ; &itR5t"r5HufBB 

[fR«q|l 63 »*S3. 4. 5. 6. 7. 8. 9. 1 
0 , 11. 12. 13 £.tclt 1 4 CClBtSOE^/^Mx 

;w xic&ivc. BuiB«<**^-r^Hf)iBa{#gi5«H>ria 
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im?m 1 7 ] mtm i . 2. 4. 5. 6. 7. 8, 

9. 10. 12. 13. 14. 1 5S/d* 1 6{ClBiS© 

[fSsra 1 8 ] #f © nrsbgpfci t>* t ft hWaltkU 

|5I»*OWIBPf n]*ffl«05l>ac < i ^OflWffiKiEsS: t 10 

wvucmm LtcBVucfTiMzmi: bxfjmmm&*Mi& 

[HtSfcJS 1 9 ] i£fcJl 1 8 tcffitt©|£*/«S? f >'W* 

itfi2ffliJ**sp«:?So -ciMflax-r £ C £ &c J: «5 . buIB# 
ffliJJtSP* ft IBS- DJi6Sacc^fiX-r £ 1 1 h {c . ttfB£M£ 
ai»|B©fiPfl[*WEilSa«c»JSST« C * 

ct**3S2 o] £>e— sttDBjsbsP, cnewnittisp*— 
sspttutcrat^ate-rsssgp. fcj:^. cfteppj 
ttSP^rflfeSSSBdlJc-rsi'tcate^trwriaH^gPiBSt, 1 

Jt^LTl^StttSP^^tf |H)S#<Dji«ieM 30 

T3J«igp©4>ft< £fc— ^offlfflKERL/effm/WS* 

<o. mms&(DBmtft£- uxajm&xmmtiax^n 

©SJ^SKfe^T, SifiaJTJ6^jS^«> #^©¥«© 40 

fc&cWSPicWJiliaptc&oTSiyf*— *t©ifiUSitt©WW 
jftgpicne.Mflnj^sp^^iaaptcrE^tcjiiB-rsit 

«tt©**8l»* h ft * h ^©ggpgp* w I/t^t, 
HuiB¥S©SWJ#gP*MIB(iWj«gPtc?&^T®fttt]X-r 

tifc(c niiasffl'J^»gpp^©gPfii ; &fl?rfB@sgP*5«fcy' 

mriaB^fl-gP«cjf5^-r -5 C £ £ T 5El/lIf^ 
-<X©Sgi£;frffi. 

[»J#B2 2 3 mm,2 0 (CfBlJc©^/*^^^'^ X 

©Siiji^tcfc^'r. ftFfam£«^«^©^«©* 50 
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*gP(C^?fJ ©ggPSP** L/"C0>"C. liHB¥-S©^ffl'J^gP 

& mrfaMPSP©^]^^ r m ttflnx-r c £ «c j: 

ffia«W^F^©SPfi^HulB@SgP*iJ:C>'HiIfaB5(MgP 

[»3)»3i2 3] ^-^©wttjgp^ cnewojs&sc*- 

^gpffliiscTSc^a*s luiBHSSiJ £ iitm><<cftM. l 
tt>5W«, fccfct>\ l^8ttfgP£-#-cisiistftgp t m 
iaspittgp*5<fccJ c KriB@5egp=&'aBTsa*ssp*wrs 

gft £ . |1]«*©BU IBM °r«JgP©il>ft < £ -^©Wffi 

#zbi&i>> mntkmm»<Dffij£<D$ii&%mtiii>xm& 
#^iki§p. H!ria@sgp. iWBK^Wte^wweiisw* 

cDHjB#tt(c4Bc»r. mtamsm^mj;^©™©* 

^KP^rtgPiC^^^^gP^-r^iifcM:. (3]2p 
ffiSB©^©ffl|gP{cfflli»g|5CcfS r> X 5£tf 5 -*f ©aj^« 
©fflij^mgpi cne.isWJ^gp^^Wgptcrs^KJiM 
•r B^©**?»gp*> ^. ft ^ Hm«©^pgp*wi/ r 
c^r. MfBffigBw^ffl'JiftgP^BuieWJ^gptc^orffl 
ffifltJXT* C i 5C J: K> . f«IB-&ffliJi^gP ; &H?iaSBj«)gPtc 
iiU WfBSffi"J^gBF^©gP{4*firiBSSgPfcJ:C^HU 

ta^gpKi^L.. mria^ggpgp©^©gpte 
^vx©Kig^i. 

Cli^2 5] ta*IHl 8. 19. 20. 21. 22, 
2 3 ttcit 2 4 CCia4S©JEE«/S^^^-/ X©Sf31^i* 

tcte^T. MiBrr^ffii»i*©papgp». iria^s©rr^ 
#Snxti^B#cciT^#L-cjf5fSSti t wia^« 
©tTis# jpia©?tiw t+anxtc r nm znx^zctz 
wtk i -r i Em/mm ?*<<x. <om&n^ 

[0 0 0 1 ] 
[0002] 

[fi£*©8ffi] El/Sf /W^©-»*i l/t, a 
-a ^KfllF (EP 1 0 1 7 1 1 6A2) Hjffl#«:^ 
3n-Cl,>-5«t ; 5K:. tt— ^©oJIftgPiJ^iy'cn^MBl 

ttsp^r-Sffl'Jtc-ciL^ tca^-r s@^gp* s s» 

i . |H]»»©BUfBM aJ«)gP©^ft < i fc— *©ffl'JMCCSB 

is l x ft * nn/nifist^-* mrr *»*©be«/«s 
^wxib, ^-*t©oj«jgp. cn^MoJiftgp*-^ 
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[0003] mmttvEEm/mmT^-i mz. wm./ 

B. «*WM*»e>A*S*i*nnft»©SEtl*)I«/*3S 
ttT<#>-5>. 

[0 0 04] ?fj:t>%> ^RJ^JCOffiS/flSffi^^^ ^ 

mm*, u 2 *-~zm<Dm 

[0005] mm*SDftM/'g&rr*-<* 
B. -ttfctt. f\*-f*JW*jW©**3KWKU'C 
ff2j&£*i£<b©-C\ f-'WXMiW, SftIlM©3^M 

[0 00 6] 

[&HJ#f5?&UJ:5£?-SiSgI] C©J:^CC, ¥iW&&. 
©El/ilr^ -Y X B. ^©tfl(£g|5A©SBn n nj£8ta*^ 

-3. »«fiSlftai5l±*S«»«l*^brS»ort»*ci 

[0 00 7]^ SWPSCOBEm/WB^-f 
4C B . WKftK: 7=^' -f XMM«r«^-T 5 tclb ton £ 

[0008] s^-fev s y i> z-cmmt zm-s 
[0009] Stez&mtmx'ffi&t? s c t <bsimx& 
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[00 10] ^^^J^^e^OUJLfc^^'-f 
10 -i/^JCi**^ El/ll*WS**6ii| 

«£B$n £BT -5 C & KSt 4. 
[0 0 1 1 ] EE«/S^7*;-W;*rt>6<DfSffi«. PR 

4. Sfc. E*/*ffi? ! .>'C-Y:*e*K:*fUTfc. ^©g 

tfKm/^s^©^®^*? u r *s 3 - v m i e c -r 

3}?$ to4 0 

[0012] S£or. *l£HJ©eWB. S^5S;©Jim 

/^St^V 1 t^©¥1S^MS<i: 

-r4c<btc*4o 

30 [0013] 

fe©"C. ^BJ^^Iim/SS^^V^B^ TIB© 3 
[0014] #ISWCfli£S& 1 0»S©Sl/lIf^ 

-r^B. ^©oJiiSPfcia'cn^MnJtt^— 

©iiufaM'51!bSii©4>ft< *©ffliJffl^B2KU?tEE« 
40 [0 0 15] S/c. *§£BJHc&Z>m2<DBJ%<DE.m/1g. 

m^'Uxa. km— *t©Bjttgp, cn6M»Jttaj*— 

«)gB 4rte^gPffli) tc r SI » tcaig U X tut BS^SP «t BSC » 
i,cftffi.hx\,>Z>WrtU* : &-? 4»(*i. |Bjai*©HglBM 
oJtbSP©^& < t *>— *©ffliJffl(CiB^U/cJI^/«M^ 
T-^r^it-r 4JE«/SS^^ A 7- x$> 

[0016] &tc, *&wic<&2>%i3<DB3Z<Dmm/m 
^micx's.^icm^-t^M'S.^ cn^MnisijgB^fte 

50 JftgUMtc-CS^ (cafe l/TBifiBasaJi BSC >tc^«tL 
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[0017] LfrLX. #SHJJ(t&£j£ 1 ©?f25S©JBE^ 

/^gr^-f^ccteo-ct*. fries^ci i &©¥««-£ 

[0018] ^igE*/SM-r-'W^tcfc^t«. ImIH 

»*£fi§j£-r •*> s-pii&gposgp £ msaHjewofflWHWD 

tctt. PI@^gB©^g|»6S£tf&xy » HKSW&W 

[00193 ^mM^^^cDW^Dmrn/mmT"^ 20 

r. ffflBH3©R*»«J:CJ c HIBlM ! ME» 3 l E «K*ML/. 1512 

ia««*rap©sw ww«c » xmvx i, » s c t & t 

[0 02 0 ] SiHS/Slf'V^KtJ^rB, Mia 
mif2@SSP©fliJ^gBi HyfBHStftgfl©— 3fS 

O. BUlH#3JSbgp©SS|JiB>jlB@Sg|5*}J;a : B!|IBKMa5 30 

©MilSWBK:Blll*iftiK:aof&^ u ? n#j*gpa j :fa3E L 

SBaiBHJcSPtDfiMssguiBsriBm^siJ©— Jsggwatcra:. m 

fvWXftfc^Tl*. mrlB»*^«^T-5.WfBS^I«)SI5 
©ggpi BulB@SSP©S(I'Jilf gBH©:S*£g|5£F I MtK£M 

[0 02 1 ] #ffeWlC<fcSSfl3 (O^cDBEm/^f*^ 

-rxtcbD-ctt. wrias^BitJcc^K-r^^nT 40 

t,>T. SijIBHSSfcJrJWlElXWtgti^Et^^ML, if 

ibs BitbSBtt^ But assspfc <t o'Bufam«sp©sffiiJi»sp 
gp, BuiaesgPfci^'MfaiRMgpiJBiifaai^spcDct 1 *^ 

[0 02 2 ] ^KEES/ < Sgy r ''W;*K:*Jt<>"Ctt 1 BUSB 

ais gp© ftjia* ^sra gwc *> w s boi b@^§p©— mwm 
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snirf as pjatigp©«gi5 <t fiiBH^gposflpj^ 
gpra©«j£gp£ pmxKzs.? zmnzt r sci^t 

[0 023] ^^{c^'SCne^ff^fDEES/SMf' 
/WX&Cfc^Tfcfc, 3 ^CtfTfBOlflS^&SC <t#r 
-fftfr*?. |trlBS(*^#MS{CD 1 tfcEWKflMt 

s mfiBS BjttSB©Buia@^aifflij©^gi5 

tc. |^gp©±3ta>6®ftbT^tf-CB5fa@;£gP©3tra 

K^ghr**i&gP£ji : <l-r£8tfi5L ma»***»iM-* 

eSflurrtffliJ^52^-cm)ieH«gl5©affiK:^-r5ti 
9affl5*Jt«T**te&. BUiB»i*=&^fiS-r5BuIBSSg|5ic 

*$w ^BtffB&ait&gpraicffl^gPW^^ffi 3 -a-^^RSi -r 
g/c itria»<*:^^fi£-r?>Btrfa@sgp 
*fna»pittw©— ttaww*6smuT v iiufa&oji&gp 

^fifEST -2. MIBBX^gR BtilBS"5JSi)gP©ffi4fflgl5ffiiJ*' 6 5£ 
ffitt, B5ia#^IttigRF«3icfeS-r*ti^K:J:b$5L.Ti£>*: 
3 -a- a <t r -2. c i *sr # 2, . 

[0 0 24] £/c, *^K«4El/fif^V^O 
[0 02 5] *^BJ(c^2>m 1 ©«iJi*ffi». *»9ltc 

^-2.^ 1 ©^©ffm/^g^^-r x^isjg-rs^ffir 

*,t, wffBS(*©^fiJ»t?4<!:OToJ»14-CjBftj!jnX© 

[0026] ^te«^*^cc*i^-c «. jwiarosfltii** 
■c. BtriB¥«©^ffliJi^gp ; &BiriBffli)^gRociQ- 3 -c)afttti 

IT 5 C £ tc <£ *) . BUIB-SffJJi»gP* mflBS^IKigP^^jjS 
tZ> 1 1 K. mfta&fflWvtgpP^gBft* mrlBHSgP^ 

[0 0 2 7] *^BJ{C^^M2 ©Sjg^ffit*. *^iC 

tot, BfffBS(*©^E£«f4<!:UToI^-C®tt}}nX© 

^^©^©gufi^ia ft o r Buias^iibgpfc J: o'bu 
laasgii^w-r •5»sf*5:»fiS-r ^ c t znm t r & t © 

[00 2 8 ] ^iggfj^fttciB^-ctt. mrgafitfimsi* 
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4. ^©sp«©^«>W®«:flB»»«:»-9rgcfS— 

m » jcatt-r s mm vxDtp&mwfr h n s h wak<d^u 

aP£ -5 JfctK t L "C . mil B¥«©&MtaP£ijii IBtfM 
j»SPtCfSo r® ttttlX-T •& C <t &C <fc «5 . filiB&ffliJi&apS: 
PIB^JS&aptCJ&f&f & <!: i *> K. Wfa^ffliJT^ISPW© 

jrtfi« Si* ttfcow-WD ^ifeaptc:^© si nan t 
spk^o -cjgftjrax-r s c 4 (c j: o , tiriB^ffliJ^gp^ifr 
BuiBSSgufc «t o'SuiBBtftapK^-r s <t ^ s 

[0 02 9 ] #|PJ^C#Slff3©£y£:£i£B> 
^Ifjft^cD^fSoDgPii^fflBffl^^mliB^&nJttgPs buIBH 20 

sap . ttnEExtt spfe j: omiajt^gp* wr s e& 
C0030] ^i^ji^i*(cfc^-r». BuiBn^it^ 

£#?&©¥«© tf*HPSP©l*|gPtC^0© ¥S8P £ W-T 
& JFJttK T h t h t C . I51¥#tap©£*i© WgPCC ffi^SP 

cc^or^o f ^->!*©ia^W<DffliJ^«gP4cne.M«'W 
■«§P£ *r^sp(c r sc > teg *§-f & ffi!§iK© *&itap#> 6 

tt4H«?«©MP«**rS»«it>r. MfB¥«aP© 

^«w*»i2flB*ifBBK:}&-9 -cjaiftjnxr S c <t set 

9. tulB&ffl')^SP*B5IB§°F8tlSPtc^J?5cL-, mrlB#filJ^ 30 

pgppaospe^fiinaasgpfc J: cf«rEiRtt»K:jBJS u . 
Buseip^paPBP^^^apia^HufEa^BPK:^ 

[0 03 1 ] *^Kf5SSf^Stcfci>tB> b?IB 

ms*t*.*©HiP»*:. irs^ME©tTJfi#*nxtiaii^tc 
rrj&tu-cj&jdEU $fcB, grfB¥«©rrJ6#»nx^© 
^gawsnxK-c^jsrsj: 5 terse i^#5„ 

[0032] 

mmo^m • 8*] ^wtG&sjim/m^fvw * 40 
a. fatJBQH:. ssap, £/cB@sap£&ttap#pJS§ 

[ 0 0 3 3 ] ±fB l/A: 2 o£ fctt 3 o©gap* 

^JISULT^tfO/ci&^tete^-CB, ?3»©#&fCci:S 
2*. ttHs&fb. ^#^U^©S^MfflX?I-r©Fp1SI?:^ 
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£/c. -t*^B#©ftDXWbtc<fc?>ateap© 

[0034] *&w<,c&z>K.n/mm ; r^j Xtcfc^-C 
b. aPn°a ( «*. - f ? * x f f 7 -r ^©esm'N „ 
f) £ffl^t>-a-/cis^. aPa^itis^^wxci^s© 
ifn^iiiji^©^ $ tc « & r tc c ti «fc 0 ® < & s fc* . 

■cb. "5i«jap©«©J5^^- i &#ffij©Ji##**ePp a D©i^ 
So art. aPn a a?:H^ap±(cg«-rs©^-cfaf#(cfflAi 

fro. ^BigSrliX i^Ci^-Ct^fcS), 

[0035] ^BJic^SEm/H^^-? ^ X© ^ %© 
ISl. 02©ff^i/^Mf ; >''<-f X{c*sl<»-CB. -e©^ij§ 

±. K^tapfc j: o*B5eap©?g«»aPD D nCc>[=f -r s««apffi 

-C*«5. ChfcM. s#?fiS*iftins-t3-/cf3S«S']© 
B^tHL^ffliSiJ-rsctfr-r-irSo *?t. ap^i:©^ 

KffiUSfeS9lsJ)ffi©«S{4a *BJ&?Z>Ct 

t^^*5o c©/c«>. axsraua*^*^ 
m^apicfflSz;r^o . @«ap=&-9-x--i>^ a >©*✓>•>■« 

x^ti-scifr-c^So ¥*a x*m.-ux sftrtciim/ 

-f x ©^14^?:^:ita{ci£MT s c £ frr # So 

[0 036] *^BJCC^S^3 ©^©E*/m 

ixmP£-{*©«ii4ap£W-r&4>©T. ^Ka^ap 

4tO^^>otfiJ^fr*)S. 

[003 7 ] ^^(CiJEf/li^WXB, XfB 
htcZm.^<om^.<OEM/^M¥^-< X^K*i-TS4> 

©■c. cn6©**«jt©ff^/^7 : ^*^xcc*5t>.r 
b. ufnoiftfc, ¥ffi*M«i-rs-^ii3S©fe© 
-cuMWcc 1 ffl©^ap D a DT-tt^3nr«,»sc ifrp.. 

fllRjJ«Pift»»t t BEAt/fl^^-© 2 ®« i «K 0 . El 

/iMfv* ^ x©$fi£ap n a D £:*ifa5c{g;i«-c# S i i 
(c. «s£aPn n n ©ifflWX^[fi^-c^r. =ixF^r^»aic 

s«-rscifr-c^s„ 

[0038] afc. *$mici%2>&ft}iZ<DB.m/mm¥ 
xtcteutu, ^fisap n a D©ap n a p.^frffi«)r^oC < 
-c, #*»R£aPp D nl^±©S»ap{4fc@ii?)r^c^c£fr 
6 . &Bt>j£aPp a pl5j±©&*f©^ 9 ^ * frtt<« g fclJS i 

[0039] s/c *§micf%z>&Kn/nm¥;u x 



(7) 

11 

lCisl>Xit. ^(DBfiMC&iXU, ?*47>.m&$:&&. 

s©^WrB$K:#E^-r -ss^-eoffe©^*^ j: z>mm 

it. Bl&Z XxtcWM/^.f'^ tc 

itiztA,tm<x. j&g/nmfju zom&zgw? 

[0040] ^H^cG&Sff^/HMfv-* -f ;UC*j(,>T 10 
«. Iff 1 ©7&5£©JI ^/m^fv* A * ic$> -5 r 
fC{fc£Sfl 1 <DISM^)*K J: 9 . JH 2 ©f55£©l£1I/1g2 
fvn -f ^ tc & o x ca^PJIKtfc 6 Sfi 2 ©$i ic <£ 

K^&?ji3©$8ife?3i£fc:J: , 3 > ^n^n^mic, *>o s 

[0 04 1] 

it. ws— M©w«iaj*j«fco*cn6MnjKigi5*— 
icxm^v^rtzmn^Mtzw^t., Rgf*©!?* 20 

mm** A«rr 1 ©^©ff 'm./'sm f^^^. £ 

gi$<t-{*-cinjBXttgi$, Hines^iiftgPfc^o'itr^sssiJ^ 

it . ^^©EEm/mn^; •? ^ x (D£m<Dmmzi& ( ^ 
1 ©^&6j£Sg~sn i©*5&&!^) *^brc^„ 

[ 0 0 4 2 ] a 1 ( a ) Kl^-rSi 1 EEm/mMf^-W * 

xowfeicmir &i><Dx \ m2t,cjii-?tfmxtim2ti& 40 

^©•C*^„ m lES/Sif/W^ 1 0 at*. 03*r 
<fcO'04 tc^f m 1 

-CX 1 0 ait. Sf* 1 1 &— ttOEM/mSIH 1 1 2 
a. 12 bfrt>%:Z>i><DX. g# 1 1 «. WST-fiR© 
■K<#©££-*fcDpJ«jS|i 11a. 1 lbi, MojSftSP 1 

ia, i i bi-ifiawHJcrst^aasr ^wt*©!! 

Jtg&l 1 ci, i^pJttSCl la, 11 bSrffeiSISWliJfCT 

3£t>«c**§T&^tK©KttSBi ldtcr^snrii 
<*>. 

[0 0 4 3 ] S&l 1 tCfc^Ttt, &bJ»§P1 1 a. 1 50 
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1 b. SffiSPl 1 c. *JcfcJ>Mgi51 1 d#. HJfMK© 

naasi 1 eK-c$Hwsft-ci»*. panan ie», £ 
*r-*f©ffli]^itgi3 1 1 ex 1 1 e2i, cfthmwmm 

351 1 el. 11 e2*S#^[Sj©d3*gi5T-SVHCilM-r 
S^AiMPl 1 e3<i#>6fe9. SMCD oTIftgp 1 1 a 
it, ffltftftfl 1 eltcrlUrffPl 1 eKCiSo 

nr. Hsspi i ctejctffttftain 1 dtc^ora^^ 
^ccM2:trt^ 0 isj^itc. *fflij©pjiftgc i i b«. ffifl 

#?f£gBl 1 e 2KT|5]?f§gp 1 1 e2{Cf&o-CJStt3tir. 

H^gpi i c4a<fctfiKttSin i dcc*furfit^^ce 
[0 044 ] #>#><2>flUi£©g<* 1 1 «:«. ^BJSbgP 1 1 

a. 1 1 b©j+fflijffitc. ^Em/nm.m=i- \ 2 a. 12 

SEm/^S^l 2 a. 1 2 bB. EM/MM 

mtw&mfrhtez&m&x-jb-ix. ^mui u, 
1 1 btitm-fcwx. m^&$m<mf&^tix^x. 

■SoJKjgPl la. 11 b©@SSGl 1 cWJ©^|5tC— ^ 
Ur««?tiT, g-nJS&Sin 1 a, 1 1 b©SX#SPl 1 
d ffliJ©SSPa> 6 ^t«S 3 «r m l> tcZMiL t. TSi Z?X t, . 
[0045] l^ttf* 1 1 {C*3l»T«. ^©@SgP 1 1 
c©±ffiWJiC«. *S*IJPgUn D 0 -C*^^- Krw 

nx. z<DTnmicx-y-x^>i/ a><Di?>->wt,cmM 

ZtlXmiZZtlZ. fete. C©^. ^?FHit 
^>iya>(Om.n&.S*±iEtimiC. mmvi 1 d 

KHi-^^^>^3>©HZW{4®©HSg(5l 1 c*s<fcO* 

gx^gpi 1 d^«T^ix^aJte^«K^c^ig-r^>ci 

fcTi*. Cti{CJ;-p-Cfe7 r ^*-l'^©^«H^fe6fe 

at, Kn/mwm* 12a, 12b ©^sutcn 

[0046] l&ux. ^mEn/mmf^-i * 1 0 a 
*mmtz>mk \ nt, 03 (a) (c^tssi ia* 

^1*f4<!:-r-5fc©-C. M«l 1A£P@ (b) (Ctk-T 

<t^K®ftC/-c^$nri^t>©-c*-5,„ ISHA 
snisHttiflrcft-ar. s^i 1 *¥-m£<£.mm btcm 

ttKBfiRStirt**. H«l 1 A«t?>ffiB, S£ 

sw«:5*^i5iarS)S c turn g 

[0 04 7 ] ¥«W. 1 0 0 G P atil©^ 

««r**ci36«»*u<. ttefttmio-rtt. sus 

301. SUS304. AI S 1 65 3. SUH660 
m<0*-7.?~? >( V&Z.T'^l'Xffi. SUS430. S 
US4 3 4f<D7i7^h*Xf>l/^0I. SUS4 1 
0. SUS 6 3 0m(D-?Jly-yV-< Ylk^l/VTM. 
SUS6312. A1SI63 2^©-fe 5 t-Z.T-j-J 



C8) 

km. e*. t^s-?a, *yy 

C0 048]Rfil 1 At*. WR*lTtt*JjniK:«Sn 
t,ri»S. fflUMl 1 e«. ¥S©fTt£*JniB${c[gB# 

(cMsnrosiot?, mki iAofi*®s«i»K 
8J«p«ffJKSiy«s— »©ilDI8tt©llW^»i l ex io 

1 1 e24. C*l6MWW8l»l 1 ex 1 1 e2**H 

•So »<*1 IB. JStRl 1 A©2££f©&flUllteP£s SffliJ 
TftfSPl 1 ex 1 1 e2CCT, ISJSSSP1 lex 1 1 e2 
©^©^l>£^©S#;frfaCcSc>'S4M>S§iLX L2JCjft 

i a ©£;&©&ffliJ8i5£ c<ox^> ccjg ffljair s c <fc te «k 

0 . §ff J*?«SP Ilex lie 2©PJIftS|Jfi**S oltt® 

iia, ii btc^snri^tifccc. tpi*i??ssin 

1 e 3©mi^gflflPJ©SP&J& J @5£SP 1 1 c i«t<?ft. 20 

•o, swflsflijcDnia^ixftffi i dcej&s stress. 

[0 04 9 ] C©<fc5CC, J1S1 lAJCi-jt-WCf 
fiS3n/cS<$l 1KB, 14 (a) CC^I" J: 5 CC, -e© 
^nJRiSP 11a. lib ©JfWffiCCJIS/'SM^ 1 2 
a. 12b^«i|^l>tgt3nt. IS)BI(b)ec 
7K?KM/'mm : f^-<*\ 0a*ifl5fi£3*iS. jfj^ssn 
fcEES/SS^-fX lOall, S»©C©ffi^i»:©ff 

jWSffii i Acer— &ffjccifj&3nTi>£C4:0>6. r 
§E©c;i#<lUB^*#lt-*&©-e&£. 30 
[0 05 0] -rt£t>%. mi Km/mm?'*-*?. 1 o a 

cc4st>-c». *f£i l*5ife©Mt5l iA©.&#>6ft-& 
— tt*gil©4>©-e l <a©^fi£6l5D D a-c^JS3nr^-2)C t 

fJtJ£gPa a D tt»* 1 1 iH^/mS^l 2 a. 1 

2 b02S»i ft n . -f X 1 0 a ©fltfiS 

[0 05 1 ] fSlffift/S^r^-rf'X 1 0 afCis 

i^-a*. ^§iJD n D ©gu 0 °p.^* 5 @«)r^ft<r, s«jt). 40 
see s *i fc«g©;gt, > * #tt* wr s *> © £ ft 

■5. 

[0 05 2 ] 01 El/llf^-f^ 1 0 a tc*i 

t^-CC*. ^©MKaj^ttt. t*3fc©CTi < fvWXJI 
«*SH»©aJtt«:-cWllfff 4#S*»4C i*ift < f 

u xm$&<Dwmv%i>cm£.-r2>mm, -5-©^©^^© 

7='UZ 1 0 aOmiLXItCmLX. S#l l*Jcfc 50 
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O'EEm/^Sif^P 1 2 a. 12b ^gfe^LTfcWt*. ffi 
(;Mi<hA,<!:to<r. JE^/SMt^'WXI 0 a©?5fc#£ 
££C^*#ftf'Mi#&£. 

[ 0 0 5 3 ] m 1 ( b ) tC^tS2Et/llf^-f^ 
10b(J. J^WKttaazoJBaSOEBt/WE^-f 

1 0 b l*. 01 Km/mm-? ^XlOai &*«#©*i 

j&£fcr*HcgccT*ccTifft<,>k©-c\ se (b) cc 

Tjt-T J: 5 CC. 1 3 <L— *t©JEm/mM^T- 12a. 
1 2 b^6ft <9 . Iftl3B, *iiPI-CgR©S^©£* 
— *t© pJUjSP 13a. 13bt. ffinJSSgP 13a. 13 
b*-4B«HII(crB:i»fcill^*¥««toHse»l 3 c 
4, pfDJttSP 13a. 13b £ffe4Sgp«CTS<, ; >K:jI*£ 
-T-S¥«t>J©^Si5 1 3d(Cti^tlTl>S. 
[0 0 5 4 ] «#1 3CC*Sl>-CK. S-oJl&gPl 3 a. 1 

3 b . mm& i3c. nd*, hmk© 

#>iT«5, Wl 1 0 a©S#l 14151 

[0 05 5 ] bfrl/t:. gf*l 3(C*sCi-CC*. #pJ«jSP 
13 a. 1 3 b©ia^SBl 3 c *J«i:c>*mttBP 1 3 dCC# 
■r-SaitegPffif^-SBttBPl 3 ax 13 b* H^SP 
13 c. 1 3 d©«ffi<£9?S^cra3ffitfc£:ML.-r<,>£o 

^^S(*l 3£1ffi£-r£M«l 3A». S5 (a) CC 
Tfc-rj^CC, *»1 1©H«1 1A4I^— ©fe©"C, S 
pJttSP 13a. 13b *® ft^T €>|5g©JSttJfrK£S 

«. &"5J1!>SB 13a. 13 b©»gp«:R5!li«©JSfflgP 1 
3 ax 1 3 bi*J&3.0-Clr»*. ai«*13KB, @ 
6 (a) K^Ti^CC. S"5J»)gi5 1 3 a. 13b©^HM 

ffltc^E^/sM^ i2a. 12b zmm-rz C t CC 

[00 5 6]S2El/tI^'-fX10bB. 01E 

s/si^^^ x i o a i i*m—<D&m*m?z ±±& 

CC. ^SQfftftgMK&Jt-r Sfc©-C*S^, #CC. # 
nj«)gp 13a. 13b #n5llii#©JSttSP 1 3 al. 13 
b Xfc/fLT, S^SR 1 3 c fccfcOWtSP 1 3 d CC»ig 
LX^&tt&h, SoJKlSPl 3 c. 1 3 d ©oJi&tttf 

i*]±fci^r. x^ti^W-r*^©^*?), 

[0057] Sfc, ^3^2JI^/^f r >'WX 1 0 b 
CCteC^rW, #"SJ«)gPl 3 a. 13b©@^gP13cfe 
<fctfBtttSP l 3 d CC*t^"SSiiCS©ffie*ttl um<L 

x, m<oxfo&{iL*i(vz.zctwx'$z. s/c. sssp 

1 3 c*i<i:t>lXtt£Pl 3dCC*tLr. -&oJIftSPl 3 a. 

i 3 b©Y$iii^rfij©{ig^n3JE«©iaftgp©ftcf* ; &^ 

©ipI*jA^SCi*i-C*^ 0 

[00581 11 (c) CC^-rmSBEm/mm^^'-TX 



(9) 

IS 

lOctt, W2 Hm/SflT^-W X lObi {JSft©*?? 

[0059] t^Lt, wsEMynmf^^ ^ 1 0 c 

B. 08 (b) CC7rrr«*:5K:. 8#1 4<h-*f©E^/ 
li^l2a, 1 2b*W5fe©t, IftHll. 
*fflitg-CgR©tgttCD^*— **© pJiftSP 14a. 14b 
6. PfnfttSP 14a, 14b fc-HSBWHKTS^fcaSS 10 

14ci, MpJttSP 14a. 14b 
?:ffi^S»ffllJK:-CSCHCj*^-rS^^©lX#ePl 4d(C 

[0 0 6 0 ] »*1 4JC*jt,iT«. #pJSbg|51 4 a. 1 
4 b ©fi#^(fi]©tf RASP* 1 . »f^S3 Ktofc oTWSSaJ 
14 ax 14blKM$nw^, C©*=Sr^l»>T 
«Sflcl 3 il^— (Cfllj£3*lT«,»£. gfc. g#14© 
Mgl4A(t, 07 (a) tCTjrT «fc5&C s ^"HJEbSB 1 4 
a, 1 4 btflWWSCiitti. H«ttOHPai 4 
eCDJSE&OSWaWCWWW 1 4 a X 14b 20 
feOT. 07 (b) (t^-f 2*JfHtLl. L24CtC?S-3 
r. »f*l 3i|5l*(C®flflDX$n> 08 (a) OC^T 

jc^sc §nj«jg|j i4a, i4b (DW-mmit&Kn/m 

^12a, 1 2 b=&«#-T5Ci«:ck«3, ^3ffi^ 
/W&frtAT, 1 0 cJW&SRStlT^S. 
[0 06 1] »3El/SIf-'W^ 1 0 ci*. s82JE 
S/^ffifV-W XlObi «|3J— ©«SftE£Wr Z> £ t i> 

nJSJjgB 14a, 14b jW-eottJHSMCfif^lSjiCStf-S 
?fftSfll 4 ax 14 bVkgm-f&Ctfrh. &°Jfiil8fl 30 
14a. 14b CDoTSbt** 3 — Big < X. — BiSl>7vW 

x&isfr&wr* &©-?&*. 

[0 062]%is, J^ffil 4A©SWSB1 4 al 14 

[ 0 0 6 3 ] 0 1 ( d ) (Citl4ES/flf^'^ 
lOdB, #f£WCl&&lil2©^©ff^/mS7v-W 

10dB, Kt 1 El/tlf^ X 1 0 a <b tt^#©*S 

[0 06 4] 04ffS/SSfv*>f* lOdtt, 010 
( b ) CC7f;T<fc Sftl5 i— ^©Hm/SM^ 
12a. 1 2 b ft: •) , »* 1 5 *fflt!T-gR©« 
«©25E^-*f©nIttgP 15a, 15bi, MpJffljgP 1 5 50 
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a. 1 5 b*— JB»W«:TSi»«:aas-r* 3 l t «f*©H5e 
SP 1 5 c t . MoJttSP 15a, 15b =&flfeJSS|JWJtCTS 
C»fc«tt* SWttOBtttas 15di, gisiabSP 1 5 
a . 15b ©— ffi95ffliJ±i(t^6H^gP 1 5 c ©^ffiicM 
CfrS»TSte&-*KOMl3ft» 1 5 f . 15 giCTlfJiJE 

[0 06 5] S#l 5tt. Sfi^gPl 5 f . 15g£H 
«bTl>*<£*BfcW«\ gf*l 1 £R— «HffiS3*VCl» 
•5. S&l 5©M«1 5 Ait. 09 (a > (C^"T 

J:5K. goJ«>SP15a. 1 5 b£8D£T 
£. HJBtK©WP»l 5 e©££©&ffiiJSP(c. *©-4g 
aWdj^^^Kg^iMSSiW 1 5 f i 1 5 g ©tflEScSPtt 
*A«0-CC»r. 09 (b) Kir:TJ;0CC2*JftfaL 
i L^Kf&^T/SfflflniSti. 010 (a) tCm-Tcfc 
5fC, SoJltrSP 15a. 15 b©WIiMiC&ffm/mM 
ffl2a, 1 2b^«»-r-5CitcJ;i3. I4ES/ 

mg^-r^ i o drt%$ja<*ft-ri,>.5„ 

[0066] S4El/lIf^VX 1 0 dtt. 811 HE 
H/SM? 1 ^ -/XlOai «lal— <D®.m* 2> ±±b 

ffl&gpi 5 f , 15««:J:»)HS*15c**lB3ftLr«,» 
•2>4>©r&S,, &f$3£SRl 5 f . 15gB, @5eSP15 

c±tc&3g<*ft-a,>sas. ^(omm^fSLt 

MBit. U VflMtS«)BK*©»««W(c J: 

SWT* C Ch6©if#g®^tfc, 

[o o 6 7 ] 0 1 ( e ) icm-rmsKM/nm.'f^j X 

lOeH. *^{c^^,02©^©JES/^7 sr ^V 

*©sag{cjs-r&4>©-c*&. mss.n/nmf^'i * 

1 0 e(i. SUEEH/HSf^W;*. l 0 ditt«<*©« 

(#©fc-r*p©giHa£Pfc-r&«>©t\ -?-©fte©»RX(*ii) 

[0 068 ] UfrLX, S5Il/llf^-fX 1 0 e 
». 012 (b) (c^-r^^K:, »*l 6i-*f©Jim 
/1^12a, 1 2 b*>e.fe-54>©-C, 1 6 
«. Mf(aT6R©®«©£a— *t©pj«)gp 16a. 16 
b t , fflnJSfraiJ 16a. 16b *S3PlllK:-CSl>(ca 
fe-T S¥«W©HSa3 1 6 c i . MoJSijgP 16a, 16 
b*ffti!H^«cr5l»fcil|frr*¥««©Bl( i t»l 6 d 
i. SnJIttlgPl 6 a. 16b©^W6rtl6lt(C7 7 
>^iC®fi-T-2»i«^gPl 6 f , 1 6 gK.xmf&ZtlX 

[ 0 0 6 9 ] 1 6 ». Sffi^igP 1 6 f , 16 g<DB 
V&s&ffi ^gp 1 5 f . 1 5 g ©Tfrtfci (S»«C W 

i 5 tm—<<tffif8.$tixi.*2>. &tc, m&i 6 

©JDR1E1 6 AS, 011 (a) tC^-r<fc^(C. ^BjSilgp 
16a. 1 6 bZffif&?2>C ±t &■£>. H^©PflPSP 
1 6 e©^©SII]g|5*5H«f*t£:^fSS35ltllUTl>Sfc 

©-C, 011 (a) CC ^-T 2 j&ttiRLl. L2?K:J8-3t 
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|s]0 (b) lC7r;-?J: MCJIftflniSft. 012 (a) K 
<£ *> VZ , g olSijgC 16a, 16b ©^UiBSCCSJEIg 
/^St^ 1 2 a , 1 2 b^ig^-fSC 5 
H^/^H-r'-W* 1 0 e*5JfJfiK3^-CC^„ 

[0070] ^r5BEm/m^^w^ i o etc** 

UTB. Si&SB 1 6 f , 1 6 g tt@5£SP 1 6 c*s«tJ>'m 

wi6d tmmmtmit*>z&. asm 6 c*jj: 

[0 07 1 ] Hf SEES/m^r^X lOeB, HI 1 E 
m/m^TvW XlOai «PJ— ©tSfSfcSrWr* £ i h 

ffiS£Si$l 6 f . 1 6 gCC«fct3ll5Egl51 6 cfc^UWtSU 

i 6 d^^uri^icD-e^So 

[0072] il ( f ) liCm-t&S'EM/'mMi 1 '*^ X 

i o fit &§tmt&z>%2(DBj&DEm/mm7 : 'U 20 

1 0 f tt, Iff 1 ffS/Sif'^xi 0 a £ttSf*tc?f 

[0 07 3 ] b^L-r, 1611/11^^ 1 0 f 
tt. 1314 (b) tCTjrrJ^tC, i*17i- *1<DK.W, 
/HSi?-12a, 1 2 b*6&5tOT, Si* 1 7 
tt. Iff iti-CgR©tgt£©;£;&— *f©nJSilSR 17a, 17 
b t . MoJgfrSS 17a, 17b ^SBfflJKi-CSl^tca 

£¥&t£©H5£8B 17ct, jajpJStrgp 1 7 a , 1 7 30 
bfcftttaWWfcTElsteSfST S^tKoiKttSB 1 7 d 
£ . & BJttSP 17a, 17b ©— WfffflfN Krt* 3 fit 
@^SP1 7 c©^MK^#$tlfct5^©ffl5Sgm 1 7 f 

[ 0 0 7 4 ] Si* 1 7 ©JSF.tS 1 7 Att. El 1 3 ( a ) iC 
^-Ti^fC, SKI 1©J!*51 1 A£|n)— Jfrt#©&© 
"C. SI 3 (b) GCthTJ^C. 2jS«»Ll. L2(CjQ 

otiiiraisn, 014 (a) ie^-r^Mc, ^oisb 
m l 7 a , 17b ®-H£gfflN(c-ttt»8istt 1 7 f *@ 
5£SU1 7 c©SiWcJgi*U &T5Jft|gpi 7 a. 1 40 

7 b ©?H!iJM(CgJim/^i6^ 12a. 12b 

•r-scitcio . isejEm/fifiTv^x 1 o f j&sj&js 

Snri^„ meES/S^rv^X 1 0 f tt. J&4E 

n/mtf^-i x i o d i wpj— ©ts^w-r-s 1 1 1> 
ic Bgp]«©^ffl^is^-r5fc©r$)S„ 

[007 5] 01 ( e ) {C^"T07)E^/1i27 :: ^*-(' X 

i o :*#swc<&£3i2©ff$5£©E^/m^7v-w 
*©f6WK:St'rsfc©-C*&. fT.El/Sif^-/^ 
1 0 g tt. mi EEm/tgST"^' ^10ai ttSffc©B 
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[0 07 6] f^E^/Hmx^VX 1 0 gS, 01 6 

(b) cc^Tistc. s<*i 8 t-ttoKn/mmm* 

12 a. 1 2 b*^)a-5»„ Si*l 8tt. W§-CSR©tS 
t^©2c*-S?t©°iaJigi5 18a. 1 8 b t. 1 8 

a. 1 8 b*-iSSnffl"J«:rS^{ciSfeTSWt*:©SIS 
gpi 8ci, ffinJ«b§Bl 8 a. 1 8 b ^ffeiaSgPffiKCTS 
C^{ca«ST'S¥S«©^gPl 8 d tcrlftftS 
•5= H^SB 1 8 c tt. (BSoJi&SB 18a. 18b ©-«§& 
fflW»6»»r5eSS£fflU HKttSP18dtt, jBpJSti 

1 8 a , 18b ©ffe$8BffliJ*> 6§t^S3 SSW b T <,> 
S. fifo-C, SSSPl 8 ctecfctflfcttBM 8 d«, HI 1 
ES/SIf^' ^X10a ©Si* 1 1 CcteW SSSSB 1 
1 cfcitfHStfiSBl 1 diDStAStiT^T, 

[0077]I*18B, @SSP 1 8 cfc^DTOttSP 1 
8 d©ffil^$n-C0.5*^iW(l Sf*l itm 
— «c«fiS3tirt»*. Si*l 8©JIt£l 8 AW. 

015 (a) {C7jVTJ:3fc. B5£BP1 8 c fci^HX^SP 

1 8 d^Aft-ST-SC £i4S. H?MK©§S]P§P1 8 e© 
«r»©»tt*nW»«:Bf]£*S^UL-Ct»*fe©'C. 0 1 
5 (b) JCmTJ:^iC2,^JftKLx L2ic<Q-?-cmmija 
ISh, 016 (a) K^TJ^CC. ^nJSbSBl 8a, 

1 8 b ©*HMifi«c*IE«/«ffi*-?- 12a, 1 2 b £® 
#-TSCi(CJ:i3. »7El/lI^^X10g*si 

[0 07 8] ^7JE^/m^r : .'t-('^10g». ^ 1 EE 
^ 1 0 a t \*m-<DWifo%m-?h iifc 

^i5js©i / Pffl^*#-r2>t>©r-*s*5. #(c. H 

Jggpi 8 c*J<tOM§|51 8d=&SWtLr, 
^?K7^ ^©e^^ » F^©MPPgPD n DK5FfTS« 

[0079] 01 (h) ^tm^EM/mmf^-i^ 

2 0 a tt. ^milcfaZm 1 ©^©BE^/mM-r 1 ^* 

^©ffiBgKH-r^fc©^^ m8E.n/mmrju * 

2 0 a tt. mi EI/llf^' -i X 1 Oai ttS(*©*» 

[0 08 0] l/^Lt, l8EI/lif^WX2 0a 
W01 8 (b) IC^TX^IC, Si*2 li- ft<DWM/ 
Slf^2 2a, 2 2b*>e»^5i©-C 1 Si*2 1 tt, 
»argR©«tK©£«-**©»T«jSB2 la. 2 1b 
i. WnJ«jei52 la, 2 1 b*— SSCffliKc-CSt-^ilM 

f -5¥«^©BSgP2 i cicnsfiS^nri^. <mu. 

poItbSP2 1 a. 2 1 b©fl&j&gpffltKctt. 8X^SPtt*ii 

[008 1 ] ^SS(*2 1 <OWM2 1 Att. 0 1 7 
(a) K^TJ:5fC. ¥®5:fT«^flnXU-CP^fl^K© 

ma^z i d*Msntu5fe©r*i„ gapgP2 1 

d tt, ^«©^©«WKT«f»W4firtWB«cgCJf » 
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©i«l«©«iJ*8H»2 ldi 2 1 d2i. Cft6W8N» 
2 1 di 2 1 d2«©flMBIWJ*«JXC»fc«PWtt2 1 
d3*«*fcJ8tt©*>©'?**.-S**2 ltt. Mt52 1 
A«E>££©Sflfl»«r.- Sffi9*«»2 1 dl. 2 1 d2(C 
I3J0 (b) ic^-r«fc^(C. I3J8ISB2 1 dl 2 1 d2 

£2 l A©te6©*flW»*C©J:5tciBfl*nX'i"*Ci 
}c«fctK SfflW?tSB2 1 dl 2 1 d 2©ffliJ^gP(4* J S'5J 
S&gi52 1 a. 2 1 bJCjfMSnSii MfflWitSP 10 
2 1 dl 2 1 d ffl<D3Rmm%M2 1 c(Cjf^$n 

[0 08 2] C©«fc 5^ Om.2 1 AiCj:*3 — 
Sn/cS{*2 1 tc», 018 ( a ) <,Cm-?£ ^-© 
«Bj«)gP2 1 a. 2 1 b©?HIiJBDfc:Km/«M^iF-2 2 
a. 2 2 b*&m&*ftls-Cl&%Zti-C. |5j0(b)ic 
mTBEm/m2^^VX2 0 a^jf^^n-So 
fcfft/i2f«'-f^2 0 ate, MoJU)gl52 1 a. 2 1 
b©fl6*aWW©l«tcttav>» » ^©tMMWfcHi****^ 
/ctKSSt^fiJSfv^ ^©coaj^oEE*/*^ 20 

©M«2 l Atcfco-c— - (*Wtc«tS3tirt^c:i*» • 
e>. Tie© tritfifffi^^-r st>©-e*s. 

[0 08 3 ] -Tfr*>*>> I8ES/Slf'^X2 0a 
*<*2 1**M«2 1 A*>6frS-#1&*© 

^©•ci^^iSgPp^-c^^^-c^^ci^e.. 

Sft&tttttt 2 1 iEl/^ii^ 22a. 2 2 b © 2 « 
& 0 . EE^/^S?^ -f * 2 0 <Dffif8$$8i*Ma< l C 

[0 08 4] itc. ^QK-m/mW^^-i^Z 0 afC*j 
l^-Cl*. «^SCD D a©SPa a D.'#.^@«)-Cil>^<r. 

^ a a D 0±©£if^Ma&@#^&^ 

gRp a olD±©g#©^ 9 ^ + tVgU £ fc»te <t < 
ft-*.. 

[0 08 5 ] f8El/^If^-f^2 0 atc*j 

C^-C«> ^©^JS^db^TW^ fi£3fc©c:<h< f^'-YXM 
«*3^©8Mt«CTWW-$" . 
'U ^^©WWtB#tC|fe*f *©fl&©t5*Sl© 40 

fv<C-f*2 o©llitKKir, St£2 1 *5<fcO' 
El/tl^2 2a. 22b ^ri5fcj^LrteWtf . fflSE 

-cf>n/ci£fi/^S7 r ^'WX2 0 &i t zr58ktfm&£tc! l z 

ii<!:/^ EES/mM^^-f X2 0 a0fcft*'£ 

[ 0 0 8 6 J If! 8 ^M./fSMf^ ^20a tC*tf 
S»SRa a a ^©BXttW«. ffinltb$!>2 1 a. 2 1 b ©Stirs 
ffl«l*Jffij2 1 al 2 1 bllCjg#SU*;fi-L"r@3gT£C«i: 50 
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(Cto-C^f^. C©t§£. ^KEE^/mMfvW X 2 0 
a©^fflr*6fga;-r£EE1g/1I^7^W*2 OcS 
^•T0 1 9 Z&m-ttum hfrU £ >) tc, f^X2 0 
a ©i«£ H l#l!ftflHi*8PA©ffi3 H 2 J: 9 t # 
f;U^20a &^^,ft*«3t;tett!llW©i*§ H 3 
{*> »JffllSPn D B©l«$H2ip]D (H3=H2) (C^o-C 
x;WX2 0a©iS3Hl£Mtrr<5C£#-C#. #26 
W<D<to<DBm>KM/VM f'W^ &c Jt$£ or. $ e> tc 

[ o o 8 7 ] SttttfiKuarti, tSfW®SPn° n *P 

Dj«jgP2 1 a. 2 1 bTjMf1*jft'C*S;fc«>. poJ»g& 
2 1a. 2 1 b{CfcW£?c4HIiJl*3ffl2 1 al 2 1 bl© 

nm«. &$w^o a D ©>ti &z>mmmm<Dm&z 

.©-Si, M"5T«jSP2 1 a. 2 1 b©3fcJg|fflrtS2 1 a 

1 2 1 bi©MPH**i*-rtf*«teK:tt. »ft3»5fe«B«rt 
ffi2 1 al 2 1 blfiB«:Kg^#rtC*aAETt&£&«?. 
C*ii»a»tC. PPJStlgB2 1 a, 2 1 b ©SfcffifflflWB 2 
lai 2 1 bi©Rgi^#J£-ri**-5>t§£-&cW. S&SWfflJSBS 
^5feWJl*3ffi2 1 al 2 1 b l©Wt«:fg£-e#-r«:ffl 

[ 0 0 8 8 ] SSffli£«tjt4»*«^. PTfJlfcaJ 

2 1a, 2 1 b©5fe4SWJrtffi2 1 al 2 1 bl©P4fS 
4. g|5 n a a *Siegr-^-r5fe^ffliJl*Jffi2 1 al 2 1 bi©^ 
#(cg»-C £ £ (BtHS KH5E btf t LX i> . 4ftVft9flS 
□ D D £&5te3aWf*3ffi2 1 al 2 1 b ltcg^ 3 -tfSJg^riJ 
jl©^*i«6o< i. MpJKjS52 1 a. 2 1 b©^{4 

C<Dtc&. «f*2 1 ©JfMB$©Bfflft]I-C«> S5 

jjnib?c»<*2 l^fiic^fiSLtt^i^fco-cc^. 

Cti.KJ:»J. SPa n a ; &S^ffl | Jf*3®2 1 al 2 1 bitc^ 
af3-l±-5»S#?fiJJ§©Jl*©«^"^^*ffi^ii ;, ^< 
f s ^VX#tt©tf^>-^^* i Si*^^5<' > n a aW©^© i ^ 

[0 0 8 9]I19!C«, ^SKM/mm.?'*-* *2 0 
a ?r^Jf$ L-fclg 1 <D%£BWC$> 4*2 
0c€SLtl»4. ^EE^/^SI^^V X 2 0 c«> 
EEm/*m7 =: ^'-YX2 0 a £W»2M«fiE€rl5]0< -TSfe 
©-C, "5I16SP2 1 a. 2 1 b©5t»WflJK:#T-ftl-f6 
tiTl,»-5fi&-C©^. EE^/^S^^-f X 2 0 aittilS 
^StCUTC^o -f&to-'S. SpJSb§62 la. 2 1b 
«. 5tffig|5tCjfEa§P2 1 a 2. 2 1 b2£Wr£*>©-C* 
•5. #*ffilSS2 1 a2, 2 1 b2«. oIEbSP2 1 a. 2 1 

b©5teJ»»*rtW^«tsi 8 ogjffltf 6n-c^sssti 

-Cl>£&©T\ *Tfl§U2 1 a 2. 2 1 b 2©rtWM«m^ 

ccttiaj u r c^r . en hmi&\%w$Wfrmu&M ©m# 
«aitt-9-ci»4. »«HWuaH«. sm©^^*^ 

U-C#fftg|52 1 a 2. 2 1 b2©rtffliJ®tCgf#bt:BXWW 
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[0 09 0 ] &4b. ^mSM./^Mrf^A7s 2 0c<D* 

(D^oymmts.^./wm.fj^^ * 2 0 a t m c-c&ztc 

[0 09 1 ] U^L-C. SSJEl/Sl^W^ZOc 
M«TftgP2 1 a 2. 2 1 b2«:J;9M5c-r^C<b 
5 *i <fc t>'&*ffi«© fcf 6 o £ * yA^S-Kcfi?^ t^ci* 

[0 09 2 ] ft4o\ SSffS/llf^'-fX 20c tC*5 
». ST 8 ES/Sgf^' -/X20a ©flUfSWII-ea 
^T^-SJ^K:. f^W* 2 0 c©i«5£Hl*>5l#$lja)g|S 

faOiSSHz^ofst^cJ*. -r/<-r^2 0 c jcMMiaisp 

iPaH £B5tftW/ct*3&-C©l5 3 H 3«. $$Uffl]SI5a D D©lS<* 
H2£|hJG (H3=H2) tC4-7tf^'-/^2 0©ig3Hl 

zmm-? z> c t wx * . #2shji <Df&<DBm(DKm/nm 

fj* ■< XKLttffiLX , ^h^X^.-Mt^-ti>Cti)i 20 

[0 09 3 ] 02O(Clt $P8 K.M/^&T'H X 2 0 
a Z$i&Ltcm 2 ©§£Jfc#!-e* 5ES/S2f^ W X 2 

Jim/m^?^ ^20ai «S*«RS;^I5J D < IT £ 
©"?. BJSftgp2 1 a, 2 1 b*JgM^#0»fflfttffiK^fiR 
§nr*50. pJ«)SP2 1 a. 2 1 b ©^4SS|S#£ffcS|5 «fc 
O^T^KrtfW^CffifSOftiSlffg^ 1 a3. 2 1 b3<i£r 
otl,*?,. oJWjgC2 1 a, 2 1 b©Ja#rSB2 1 a 3. 2 

1 b 3«St^C>Ft[fijL-C{4gL.-CliT, El/llf^ 30 
-TX20 c(C*$^^,M»rttgP2 1 a2, 2 1 b2£l*Hi 

(C. C:*a6©J3#Tg|52 1 a 3, 2 1 b 3©R(*3ffl"M^ttP 

a©S#^J*/»"L/-rffl»rSI52 1 a 3. 2 1 b 3©l*3fiJffiJC 

^'^2 0d», jbes/ss^'W * 2 o c tmmtt& 
[0094] Kte, mms.'m/nmT^-j * 2 0 d ©-?■ 

©ti!j©flS)£tt, ES/il^WX2 0 c iiso^r- 

EE^/mSt-^ W * 2 0 c iig— ©*gJj£Sfl# 40 
*5 «fc ©ItfiSffttB. E«/^lr^- -fX20ci 

[009 5111 < i ) fcfrs-f&QRM/m&'f 

2 0 bB, #&iiBte0fc*t&2©^5£©ii*/*2?v-w 
x©i5ngK:ji-r &&©-?&&. mgum/m^^'-r^ 

2 0 btt, mi EM/MM^ -T^lOai {JS#©$ 

[0 09 6] Ufrl>X. I9E«/IIf-'WX2 0b 
«. 02 2 (b ) <,C7fi?£5lC, m&2 3 i— *t©JI^ 
/llf^2 2a, 2 2 b*»P>&S4>©-C. Sf*2 3 50 
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{*. «JifirftR©^©2c^-)lpt©pJ«|gP2 3 a. 2 3 
b£. W5JS)gR2 3 a, 2 3 b £— ^SUPJCCTSOtCil 

M-rs¥«t>it?»i©ii^si52 3 c i. m~*jmv>2 3 

a . 2 3b SflMSSWBKXSl » icS^T-*. ¥«ttT-Sffl*s 

©H*mi52 3 d Jrc^a. 
[0 097 ] i3S»*2 3©J^«2 3 AB, 02 1 
(a) lCm?£*>lc. ¥ffi*rr«#»PX0-CB5iE^© 

HDSI52 3 e£^?£SftTI,>£ *>©•?&£,, «*2 3 

«. M®2 3A©£*©&ffl'|gfi£. gBPgP2 3e©^M 

p^gpicr, pis (b) k**tj:9k. fflginmsMcfe 

&WJ6B£t©J:5K/Si&JMl-rSC±{Cj:D. SPaP^ 

«©«iMWia*J«ii«i»2 3a, 23b (c0^s nn> 

J:C>'BtftSP2 3 dtcJBJSfcStiTl**. 
[0098] COi^K, M&2 3 AfCT— <*«:tji)&;* 
*lfc»*2 3SCtt, 122 (a) fC^-Ti^tC. ^©& 
oJtfigB2 3a. 23b ©JWffiBJClBt/W&K?- 2 2 

a, 2 2 b*mmm>kfti>xigw$tix, mm (b) ic 

Tn-tm^/^M^^ A * 2 0 b 3 ti 2> . ffiitT 6 
tifcJEB/mg? 5 ;* -fX2 0btt, t£3t© C ©HJfcsS;© 

i£m/nm7 : 'Ux±mmicmm?*>t><Dx&z&, m 

#2 3*H^©M«2 3 At,C£- 3 X-&&}lC&l&2tiX 
Ci-SCt^e. SlEi/lif^X10afeJ:O ! I 
SE^/Slf^W^ 2 0a iBSIDlS©^^^^ 
^fe©-C*4„ 

[0 0 99 ] ^SfgEl/flf^V^ 20btt, @ 
S§B2 3 c*$J:D t ai«§l52 3 dAUhS <t7i'f^i- 

5*. h^«©J;^(c/h3^^®ffl-Cg[J n D D ^@ 

Be«M»nfm(»AH-«cM>) («s) tLxftmtzc. 

itC^C-So Sif9El/llf^M^2 0bH, C© 
jS-CfltoEm/^f*'"*-/ * 1 0 a~ 1 0 s ittfflJt 

xfszm&ifi&Za 

[oioo] ±M^tc&mmzmmz>R.n/mm.7 : rt 

WX10a~10g. 2 0 a~2 0 diCfeCsTt*. #S 
#11-18. 2 1. 2 3«B«-rSJMR£OTSMil/ 

r«,>smfi«Bt»-ctt. «nnflsi l e~l 8 e. 2 1 
d. 2 3e*. nm.^mnn^m^ctiik^xBmi>x 
C»-S>*s. cnF>©i«©sma!iie^i8e. 2 1 

d. 2 3eK-3^ttt, iffiej&ttfctt&*»tifcJK«*!7 

ifi#*K«^©#®. u-if-ftnx. fe^ra 

x. F-^uflnx. a#»»px. x >^>y^©Apgwjtjn 
x^Sic-c^-r^i^tcTSc: tA^-ct-So cne.© 



23 

[0101] £/t. SEl/lMfvWX lOa-10 
g . 2 0 a ~ 2 0 d ©»* 11. 13-18. 21, 2 
3£1«»£-f £°TS&gBl la. 11 b --©STftlfflg«. 
S£9S1 1 c-**J:J>']KttSPl 1 d-«C*tLT«(3!Sie 
i-T4Ci*SJf*L/< . 3£MftS»9 0± 1 Ofi. #2* 
0<tt90±5S. J:t)»*O<tt9 0± lflttrS. 
pJttgfil 1 a. 1 1 b-©SrEfttf£ig#9 OBttPhfti 
Si, M9#ft©^{£rt s ;*;#< &*s. ±siL?cff 10 

[0102] iMjjnisn-c^jssnfcatfc 1 1 - 1 
8. ^2 i . 2 3tc-pt,»r«, isfe^a. mwBfiw&WR-f ■ 

[0103] SEm/lMf^WX 10a-10 

g, 2 0a~20dm S^iEm/mS^^-eti 20 

^uc&o-cw:. stttcjBis-r&iroiMi 
© pittas iJjc -s SBflL. »*©pittais«:. es/ 

lllifc<f:y ! Ig i £^'' f 5'3 ! > CVD, MBEf©fS 

[0104] ±.nzbtc&mmmmic&z>]£'m/'mm : ?j-< 

^10a-10g, 2 0 a~2 0 d£«J$-r6El/ 30 
1S*T 12a, 12b. 22a. 2 2bB, KM/M, 

mm <t c n«c«»£Em^ sfc»©— 4 

[0105] 02 3 *5j:i>'02 4(Ctt. Em/lSlT^' 
X 1 0 a ~ 1 0 g . 2 0 a ~ 2 0 d ZffimtZE.'m/ 

mmm* 12a. 12b, 22a. 22b icamic&m 40 

£n&gt0!l©E^/^MS^3 l~3 4*^Lrc»S. 

[0 106] 023 (a) Itm-mW./W.mmT 3 1 
«. E«/«S»j&JlJBr** lflMtJt©fc©"C. ES 
/SSI 3 1a. ±.T-*t<Z>m 1 . SS2HS&3 1 b , 3 

1 c. *5<fcD\ -»©MH=-3 1 d, 3 1 efcTfltldESti 
T^S. (b) K^fEm/SlS^S 2 5*. E^l 
/^JS#2«-C*£2Jl«l3t©fc©-C. Em/m^Jl 
3 2a. 32b. MES/SMJS 32a. 32b mcft 
tET&m 1 ««B3 2 c . SE«/SI®3 2a, 32b 

<Dmm^mri>m2mm3 2 d. — »©* so 
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T-3 2e. 3 2 f (cr#fiS3n-CC^„ 
[0107] 13 2 4(C^TES/SmiftT-3 3, 

3 4». ES/SS®#4Jfr&£ 4 JSfll®© *>©"?& 
S. (a) (C^TEm/S^*T-3 3«. El/1 
1133a, 33b. 33c, 33d. C*l6©j55ES 

/^SBMcc/raL-SB-rsiff 1. S2ii33e, 3 

3f. teJ:^. -#©4^3 3 g, 3 3hOCT«fiXSn 
£tc. mm (b) CC^TEl/H«iF 3 4 

&©T. ES/S3IJg3 4a. 34b, 34c, 34 

d. ctizomsM/'mmmfflicft&L'sim-rzmi . 

I21i3 4e, 3 4 f . *J«tO'. — ^©^3 4 g, 
3 4hicr^$n-Ct»-2>. 

[0108] cn6©SEm/ns*^-3 1 -3 4«. 

Sffl/llf^ -T X ©Il/SIif 12a, 12 
b. 22a, 22b£Lt:. El/llf^-f^Offll 

jcis g r a s n i> b ©r * s . 

[0109] •SEm/^E*T-3 l-34£«?J&-r£E 
l/HMK(iElt7 5 i-i-^Aiffll^n^, SM 

WfiffiMCi 4>pItfe-C*£. fib. El/llf 
/•? >f x F 7" ■< X # b' -5 A rfomS^ v F&Mifci* 

^ccflwrsts^Kw. mtfapcsi&siiEttmE^fc 

*JSE©'h<HM#f4*fflt>-5C trt*i(?*lA»„ KSW* 5 
1 0 kV/mmkTF©W4£m>-£>C ttm SL^. 
[0 1 10] Em/m^^JF^-rS/cJsbC^iO-C 

W. HffcWKK. i>;U=i>^!i8. ^£>$$8. 

. raAjl/l- ^^^'J^A. ^^>K^-h 
[)->AtX7^, =-*7Wlt}V "JA^ b U ■i'A. 

©^©jg^^^tf-sci^ir-s. «Ftc 

[0111] El/1114Mt5fci!)©f«4{c«. 
jttg©W*4*gS*nL/T, E^/l^JSW^tt^lSSIt-S 

a. ^fd>?^a, *y^f r >. $>y^f>, AiJ 
•^A. &£8. ^y^JV. v>Af>. •fe^'i'A. 

h'J^A. y^^A. t'xv^. xXI?©K 

< «. ch 6©aS^:©il^^*pif 4 ci^tS s. 
[0112] Wit«. 3E^t , S>4S>Jl/rj>^S, 
>^ifl. -7^^^a-^-^.$s^k:, 7>^>-^^h 
a>^OA^W3-a--2.Ci(Cj:i9. JnlW^El^tt 
«H8E Off 4 W^**. **J. ->';^©**5X^bL 
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[0113] SEE«/m^^3 1-34 £flN£-r&3l 
5 1 ^> l •J'PA. ft, r.^-^-Jl/, 

MIS. -af7\ *y/f>, ^-^A, aj^P 1 ? 
A. ny^A, IK. XX. £>£Jk *>y^f->. -Y 10 

e»£H©££S*3ttfs ene>© 

C£ 

[0114] S-BES/mMS-7-3 1-3 4», JES/S 

S/fg^@©ff5l?S*t#4-Nfe©-fe -5 5 ? 2*ttflt<Dm£; 
£#s*f$LA>. C<Dtceb. EE«/«M»i— #ic#5JS3 

[0115] SJEm/WEJlFF-S 1-34 ©/¥#«. & 30 
IKKDES/'If^ -/^OES/SII^ 1 2 
a. 12 b. 2 2 a. 2 2 b £ trffflt 
4 0 ym— 1 8 0 Mm©48HiW*lA». I^4 0(i 

■T-3 3. 3 4©tT4<^Jl«Jti-r*{:i«:«fc»)*©m 

mmms&m <^t, * ©gMH&ff«:waM t-c 

[0116] sii«/ms^3 i - 3 4 «. E.m/'m 
mm tnmzwmz tc - « «t d an l x ^es 

Et/lli^3 1 - 3 4tt. 2*0©-b7 5 * 
[0117] &EH/lIS§P^3 1 - 3 4 tt. «Ktt«K 50 
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rt*. usftttM^Ofca, loo-c- 

1 0 0 0-C-C&Mm-?ZCtt,C£*), t7 5v«W8 

[0118] «36JBI5«UC«SE«/fKi^<^^ 1 0 
a~10g. 2 0a~2 0 d^lf^T-SE^/mSg^ 
12a. 12b. 22a. 2 2 b £ IT. &E^/^M 
*?3 l-3 4£i£ffl-r&*»£. &EH/HS^3 1 

Hi. U vttURL * h y ;u h Jffl^©tttJ|g$&*ffl 

a ^f*t?©*&t£3?i©J£» 
jffl£1sy8-f £££#*?£ U< . gfc. $HSSi£#M«:£ 
m&M^? S ^^Xf9*?:Jl^L/?i:fc©^r^ffl-rSC 
£&T'££„ Sf«©«g«i'H7D-C8 O&Uttffi* 

[0 119] fcfc. »<*{CteW-5,Jim/m^^«» 
3tlS«®©BP(4fC{i. ^fc. ^^^ > x 7 f>y, 

gM4©Slffiffl;*£:Ra = 0. 1 wm-5 ymgj^fc-rs 
C £«:<£»). &*ffl«£JAHfT&#3£££ft±;*1*£C 
£*i-C*^, 0 C©»^. JEm/^ST-fU©J$*§B{4© 
«tffli^W$lc^ ^S^Si*£««aSi±/c< 
^t>*^«c». aTli©!!^/^®©*®^^®?:^ 

[0120] ^#^iJ£Ur. ^EB. P^t**fflC>4»^ 

ic^^if4©«^Jl^lBg-r-2>C£^SL/^. S»SiJ 
©iS^SI. 1 um— 5 0 «m©f5H'C*-5C£*^fS o 
l^o ««S'i©)S*tt. »l»**i^>VX©^{4*5«fciy t * 

i> tabic it . mm? -a mwmmicmm<Dm& *ast s 
[0121] mmci£n/ i mmm**mm-?zffiicte. 

kbK&m-**. BM/mmm^, s^©@sgpffl>j© 

ffig)5£-^$-ti-CS#-rSC£AifF$OC^s, J£®/« 
I 0 1 2 2 ] m 2 5 «. *^(C«5$2 ©ff£i£©E^ 
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1 0 a(C*Jl^r. Sa^/^t?-l 2 a, 12b<fcL 
T H?§/^IS3t^-3 4 £S« I, teflon fe*T 

-a*. ^mmmmcDm i Em/«s^< ^loa* 
^.m^^Km/mmf^^ ^©a^tgj&^-rsft; 
$mt ox, -^^rnvz^Km/^Mf^^ z.<dwi&. 

[0123] IS&ES/SSf^-f * l 0 aiCtel^T. 
E^/tl^3 4 CD— gP#»# 1 1 ©HSSPl 1 c ic 

02 5(C, — *t<DoJ«bgp 1 1 10 

a, 1 1 bic*}tf.SHXtfgPl 1 diCD^WSPiSSSPl 

i c t <Dmntm<Dm.w>m*: Laiu a^ras 1 1 d 

t pJEbSP 12a. 12bi ©J&lfgPfl-a^ES/flS* 
^•3 4©&®@34e. 3 4 f ©<,>"f ft*>©iSiSP*-C© 
*K,>;fr©Kgt*Lb fTht%. ( 1 -Lb/La) # 
0. 4«±tNfc&t:<!:;WgL< . -dW * L < 5i 0 . 
5~0. 8-C&&, C©H#0. 4*?ffi-c*SJS-&«: 
B. f^WX©^{&£** < £ft&l>„ C©fl#0. 5 
~0. 8 T ^f-Y^CD^fiii^COMiz: 
£jil£L<S<<>o C©*8£\ BjlbSP12a. 12 b©— !7j 20 

*j. K.m/nmm*3 4©— gp#&#gpi 1 d©— gpic 
[0124] ^msM./nm^^-iT. 1 0 aic&t,^ 

WE^/^SSI^ 3 4 ©&m© 3 4 e , 3 4 f -n©^E 
©EPM*. #^3 4g, 3 4 h*MLXftt>ti2>. S 
Sf34g, 3 4h©{iS«. — #©S©3 4 e &t*j"r 
-SiaH^ 4 g#H5£SPl 1 c©^5<=k DOcJf^^n^ ffe 
^<Dmm3 4 h ^*fr^>^3 4 h ti@SSP 1 1 c©F*3 30 

ffjcotcff^snxi,^. ^-rn^©^-?-3 4 sr. 34 

h«. S#l 1 i«I3t5CiT, S#l 1©T-X 

MSR^-3 4©4i«:. B&l 1 ©«#SP (bISjSPI 1 a, 
1 1 b©&#SP{4) ©ipi±|ig-r fifc 

[0125] 3tlEl/SIf^^ lOaii, 
tt\ Si* 1 1 £©?4 Oam©SUS304 ft 
X, Ml. 9mm. 5mm©^^3(cMS 
n5. El/1^12a, 1 2 b £L.-CSUEl/Tt,> 40 
-2>E^/^S3ST- 3 4tt, P Z T L /c 4 B*$f j§& 
X$> of. WM/mmm 34a~34d©l /f ©J5-&# 

15ym. gli3 4e. 3 4 f «3 um©E3&. Sifra 
^-34g, 3 4h«#^-Xh*>P>fr5«J§-C£>£„ & 

K.n/nmm* 3 4 «. 1 wojfcWkx^+Mifiaaai 
#rc*Bj»w i ia. ii bo?m8ffi«c«#sn'*. 

[0126] C©«t 5 tt^t* 3 tettEKLfc^fgEm/^ 
Ir^VX 1 0 a(C*5t,>Ttt, Em/mSS-T-3 4£1B 
g)SE2 0±20V©lkHz <Dl&&illiXm&J$ Htcm 
^©HXttSPl 1 (KD^&ZmmLtctCZ, ±1. 5/x 50 
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m-C*>o/c„ Sfc. jES£»WE±0. 5V£LTJ3?£$[ 

i Lx$t&<Dm*mz™?&mmmkz®m Ltc t 

C6, 4 5 kH zX&->tc. 

[0127] 'Ait, &§mtitfo2>sm/'mM7 : '*'< z<d 
m?*. ±.MLicm i Em/nm^'uz i o &icmis 

[0128] mws.^./n.m^^A^ i o afcteor, 

■SEm/^M^-T- 12a, 1 2 b ( 3 4 ) (c®£#EPJm 
5n-Cl^j:t,^W!ftB#«:«02 6(c^Ttt.^abO. E 
m/Wm^'H* 1 0 a©S#m (B5ESP1 1 c©g 
M) iflStftg'pi 1 d©«f'&ttnitt«H— 
C©tflg-C\ mtf, 132 7 (a) <Dmmu:ffi-?J;5 

—^(DSMymmm^i 2 bscfcw*— *t©ai©3 

4e. 3 4 f lcWife<D>UTXmti.VbZm-t2>VJ> 
SWb*Wl l*]0 (b) (C^T<t-5iC, ftfe^©Em/ 
S1^12aKtJW5- )5t©li3 4e, 34f(C, 
BUfei^-O&Wb <t»C5«l 8 0S:{5)tfl©^&£1M > 
jgWa5r*H^^ 0 
[0129] L/^L/T . — *©E^/^*^- 1 2 b iC 
*SW2>— S^©m@3 4 e. 34 fK»Lt, « 

^©^E^Enfin^n/ciaiiri*. -^©e^/^^ 

^•1 2 b(CfcW-2.E^/^MJ13 4 a~3 4 d». •?■© 

[ 0 1 3 0 ] CftfC J: K> . ^KES/^lf^V X 1 0 
atc*5C>-C«, m«H2 Stc^TJ:^^:, — ^©oISS 
SP1 1 b«:»LT0^lBl (^EPA^) 
ft** s IB6i-r-5C<t*'6, pJIbSPl 1 b«|Sl^[S]{CM 
tf. C©ig^. «!*©E«/«ffi3RT- 1 2 aCctol**— 
*f©«ffi3 4 e . 3 4 f tt. ^E* J EPttl3n^t,M^s(C 
teZtclb. flfe^©ofS<)SPl 1 a «— ^r©or«lgP 1 1 b© 
.«*Kilfi!L-C. oJttfSPl 1 b ipj^^tf. C©*S. 

WoJtftgPl la. 1 1 b«. E^/m^^W^ 1 
0a'©ft*lmtC*tO"C. H^*7?|o]^fi-r^„ C©^ 
&©^ffifi«. &E«/lI^Sfi^ 12 a. 12b ^cM^" 

•5.EpjramE©«^:fii4c£;DT^{t-r^. ^e©*^*5 

< % ^. a i* . ^(ifiti^:^ < & £ . 
[0131] ES/^^T-3 4*«RS-r^Em 

3 4 a ~ 3 4 d ©«fiSM*4 <!: 0"C . ^C^!n«^ 
^W-r-SE^/m^vm^ffl b/cJS^Kl». 0 2 7 
( a ) . ( b ) © 2 £i&&©$?B(C^-r<fc ^ tc. ^/jNffl 

Txm&.*V$m-r2>J:*>t l CLXi>J:i,\ ft© 

^. ft#©E«/«ffi«-f- 1 2a©iBib(cJ;^ 

■C. Wittf. ffe^©BJ«)SPl 1 a {C-^©BJSt)SP 1 1 b 

<om?>Jifa£mJ5fo<Dfcji*m&i'. ^wspi i d©^ 

02 7(a), ( b ) CCteWS© 2 £MB.Xfxi-? ; &J&*: 

ftffl-r^ciicio. ©©^^©^vrx^&AiEPtin 

^n-Ct^Em/^*^- 12a. 1 2 b «. ^{ilW 
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©£tt£&on,>5II^/^f&T-l 2 b, 12a£lf 
tf- hir££t^tS^£#fc-e£C £#"£># 6„ 
C 0 1 3 2 3 C ©J: 5 (C. ^SUEH/IIMr ><-f * 1 0 
atCfcC^B, Em/SS^l 2 a. 12 b©flft>h& 

^{4^ MojgtigiJi i a. 1 1 bcom^mmLx^ 

^{AttfPfclfitiSti-CMoJKigPl la. 1 1 blc&M 
Ztx&ttiCte&tclb. KttSPl ldB, EH/HHf" 
0 a©S$4m&c#0T:*;£<g:{ii*-t££C£# 

[0133] SBaE*/*©?^* 1 0 a «c*Jl»T 10 
B. ^©Mf££HIfi£*KI%»3tf£/c&(tB. TIB© . 
CT£ <BE^f SCi^SfSOt^o -ffrfc>*i. BtttSPl 1 

d©^{£iMi^^&&©£-r5fc«>&c. nm/^s^ 
i 2 a . 12b (Dmmtfimmmh c #s@5Esp 1 1 c 

£fcBIfctfliPl 1 dK*>*>5l£8tLd£. oTttnP 1 1 
a. 1 1 bOf*b01/2«±it5Ci**3!l/ 
l». g/c. oJSbSPl 1 a, 1 1 b©rtIB©Slc (X 
li^T|t]©SEflf) ipJidSPl la. 11 b©tld (Y^ 
ft©^8f) £©itc/d#0. 5~2 0 tfrScfcOfCtif 
JST-S. Sl£itc/dB. Sf£L<Bl~l 5t?ft0, 20 
36fcjff£ L< Bl ~ 1 0t?*5. ^Kttc/d©SiS 
MB. EXttSPl 1 d©^{4fi^At< U Xii-Ztt¥ 

ffiF*j-r©^{a?r^:BHWK»e>n sci &*trf# btc c t cc 

C 0 13 4] 4Se 0©DlSftnP 11a, 1 1 MC*5W& 
SIS^'BJttgS e (Zlft^|6]©SB(i> i, nJSbSP 1 1 
a. 1 1 b©F*3Sflfl©SBfic<L©ite/cti 1 tf$K 
BO. 5~10"C*"). S€>tC#7£ls<tt0. 5-5-C 
BXttSPl 1 d £nJ»BPl 1 a, llb£©»ifSSP 
©S3 f 1 < Ztt7Spfa©H»l> . 1 1 c £ pJJMHS 30 

11a, 1 1 b i©»i»SP©g3 f 2 (ZW^©SE 
81) B. Jgi»c£#»*Lt». BXttSPl 1 d£3£<-r& 
C £ tc J: 0 , t 8 ^ -f * ©9IS* t £ ^UffiftttOttt^frB 
&C£#f£-5>. ItfrVU&h. BtttSPl 1 d©X#^ 

«. oJBbSPl 1 a, I I b<Dm&b £<Dtbfl/b . f2 
/b*2fcUb. »* L<B5J^_k£-r&C£#s»£L 
t». »*1 1 ©®*fi[gL^6nJK)S|5l 2 aj 

t?©B35telx, Ll*^S^SRl 1 c£fcBH5tttSPl 1 
dS-C©8e£telyB. (elx/b)>l. (ely/ 40 

b) >i-e*or. *n j e t n2«±r*^c<h*3«FSb 

[0135] 1 0 a©&SPft© 

SFtffiB. SPn a p£IlXtttt£;te&©IDtftgPl 1 d©«*E 
ffl. @5£S|51 1 c£ffi©SPW^IRtfW5;fctf>©£»ig 

«>aii£i?£^f£ urgf-r £ C £ #BTg-c* 
[0136] Atttttctt. WLB. nJB&SR 11a, 11 
b©rtttlH©ettc«. »*U < Bl 0 0 Mm~20 0 50 
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0«m. £6CCfcF£ L< B2 0 0 Mm~l 6 0 0 nmt 
oISbBPl 1 a, 1 1 b©ipidB. $?£1/<B5 0 
ym-2 000 um. 3 &CCJff£ U < B 1 0 0 m m— 5 

0 0 tfmtW. oJSftSBl 1 a, llb©H*b«, Y 

•SiSK:. oTSfcgpi 1 a, 1 1 b©iHd£©M^#d >. 
bfiot, »$L/<«2 Mm— 3 0 0 Mm. 3 6tC$f 
£ 0 < B 1 0 u m~ 8 0(im-C4)?>. 

[0137] SiWai 1 a, 1 1 blcfcWS^WW^pJ 
SfrfiSeB. *f?£t<B2 0 0 mhi~3 0 0 0 Mm. $ 
P>K.0£V< B3 0 0 Mm~2 0 0 0 Mm-C&S. BXtt 
SP 1 1 d tnli&gp 11a. lib £©ji*gg<* f l. H 
5EgP 1 1 c £ aJftSP 11a, 11 b £©»^S3 f 2 
B. iff£L<B5 0 Mm~2 0 0 0 Mm. 36(cSf^L- 
< B 1 0 0 Mm~l 0 0 0 Mm-C&So 

[0138] *&1 1 ©®ftte@L:tf>6BJ8tlSPl 2 a 
$r©^ilelxB. ^l/<iJUm-3 0 0(im. 
3 <=>©$?£ l/< B5 Mm~8 0 umti5. 

1 1 ©®ffl{ftgLl#>6i]SgPl 1 c*?t«9t^Wl 1 
d*r*©^«ielyB, 0£ L < B 1 m m~ 1, 0 0 0 m 
m. JfS 0< B5 Mm~5 0 0 Mm-C*-5„ 

1 1 ©®ft(aSL2^€>nI«|gpi 2 a &-C<D&M (EME 
elxK^lS-r^SBSt) . *5<fctf. *#1 l©fflflfi[g 
L2*^H«gpi 1 c*fcBIXWSPl 1 d£-C©fE8§ 
(mm.elyic*tfc?zmm) B. ^gtelx*JJ:0'i^j§l 
ely £|5]1i'e*£. 

[0139] ^KEm/^S^^-CX 1 0 a£C©J:5 
tc^-r-5C<bK:j;»). X$4^©g![4(c^^ Y$6^ 
[S]©^{4?:1 0%£ffiA&l,><fc i 5CC-r£C£#T-£-5 

c t cc «t f) {s^ffi-c©|g«j*Joj#gT?$> o . xtt^rsi©^ 

firCCMT* Y**|fiI®SEfi«: 5 %felT{Cffll*l] £ 

5®nfc3a*?:^-r-5„ »ttntf. astftgpi 1 dB. 
^KW«c x Ifcfrifij© i W*f6itc^i-r c £ tcft r . 
WJW6Stt«:**i. (S«E^:* ttSEtflcw» 6h * £ 

[ o i 4 o i *fc. ^wz'm/mm^JUA 1 o atc*$ 
i>Tii. -e©£g$(asPttr$)£»*i i*5^fW©^« 

^MltUT. olttSPl la. 11 bAiH^gPl 1 c*J 
<fcO*IX^SPl 1 dt,cMLXte&m.£.tKMt>c$>r>x: . 'J ^ 
©tr£<mt£T-5fca&. 7 s ^Vx©YW*j6l©H!ltt ; &lS 
<tEt4C£*it!t5. C<Dtc#>. mm.Km/mWr 
^'^1 0 aCCfcl^B. Bxf^SB 1 1 d©«jf^¥ffirt 
(XW-zfWffirt) ©*ccis^wtc^3-<fsc:£*i 
r#T. 1XWSP1 1 d©YM- Z$6¥®rt-C©Kim jUt 
W, M«3^l6)©Sf)< / F ; S:«l*(J-r^C£*s-C*?.„ 

[0141] ^ojfc^s^v^tcfei^rB. 
«*©H^gP£BX«gP©0« ; S:X*-r*C£KJ;O. ^ 
- F?w ^^©IfX^^a^©^^'^. 
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[0142] 02 9*sJ:t>'03 OSCfi, W 1 EEH 

/§lf^'-/^ 1 0 a©2-o©^Jf^*ml/t:^ J -5). C 
tit><Dn$tfeW>tfcZ>B-'%/^i7^-< * 1 0 al. 1 

0 a 2«. 8*«HCK. » 1 El/tlf^'^ 1 0 a 

S<*1 1©@5£SP1 1 c*J«fcDTK#gPl 1 d© 
««**»K. \HBVt<Dm&&l 1 cl, 11 dl#7'U 

1 0 a2K*jl^-r(*. »#1 l©05£Sm 1 c*5<fcOTR 
■tfSP 1 1 d ©««*^SPtc. RJ&ttOSii:*: 1 1 c 2, 10 

1 1 d2mi%&%tiaJLicxBi&2tix^2>. 

[0143] E.n/ftMf'H * 1 0 al«:*JC^-C«. 

ski icD@^SiJi i cfcjctfBtftspi i d*c»t*yta 
j^gsi i ci 11 di«. eetfi i c*5«fcjyn««»i 

f-<<t^tfe-r-5>^0-C > S^SPl 1 cl, 11 dltCJR^f 

[0 144] El/H^-fXl Oa2K:fot> 20 

r«, *(*i i©@5£SBi l cfciOTWUfi l diem 
WfcSiITU 1 c2, 11 d2», @5e§P1 1 c 
ttSfl 1 1 d ^©SP D a a ©*tAZ ©fig©{iSfci£>«* 

■c. is n 0 n ©#S£9*fa±3 it a c 
[01451E1 (j). (k) tc^m 1 OKM/m 
Wf*A ^20e, ^1 1 EM/H&f't'ia 2 0 f 

/Hf'W^2 0e, 2 0 f 03 1 fc«tra3 2 30 

wmtc -c si » tcate-r & @ssp, c *i n oT»miJ£ ffe 
ssPffl'Kc r si nemm v x mmm^m t \*m » tc 

&©wpjttSP©4>& < i*>— ^©ffliJSBtciasaofcffs/ 
i&oi&gmfcBvBM/nmr >•< a * t «, s#©it 

[ 0 1 4 6 ] 0 3 1 tC^-T^ 1 0 ES/SMfv* * 2 40 

0 e fcflt J&T£S#2 4 «. *t©"BJi&S&2 4 a . 

2 4b. |BpJli!3B2 4a. 24b *— JSSWHtCTEUtt: 
jM£T£@SSfl2 4 c . MoJ»lSP2 4 a. 2 4b« 
«&CT5l>&ciIil&-fSIXttSIS2 4d, fcefctf. SX'WSB 
24di — f*©jli?£gP 2 4 e U X l> S . 

[0 147] ^t£»*2 4«, ^TlEm/mST 5 ^'^^ 

1 0 g£8t/itr-2>*#l 8(Cili@gp*M 1 Wn3^'CC^» 
tK©*>©-C*oT. »&2 4©iitegP2 4 e«. 
tC^OB8PSP2 4 f l5r^-T2.¥gtt*Ml/t l,»T, 
^□SP2 4 f U*3«C. pIi&SU2 4a, 2 4 b, B5ESP2 50 



12 002-289936 
32 

4cte<tOTWg|52 4 d#— <*©#^-Ctt@bTl<>5. 
^*K8B2 4 etC&O-a*. S#2 4©£g«tf£g|Ma 
^r'SfflL.rCi-C. »i£g|J2 4 e©P»Jifg§B2 4 ex 2 

[0148] S&2 4<DWM2 4 Al*, 032 ( a) tt 
^"Ti^K:. SiggP2 4 e£$»rr£C<fc<!:&S;£7frl£ 
©^□SP2 4 f li, oJi&g&2 4a. 2 4b, S5ESB2 
4 cfcitWDtftSI^ 4 d *-l*tC«lfi£f ^tliiftSF 1 ! 
JBtt©WD«2 4 f 2*WT£&©-C, EIH (a) «CS\ 
f 2.£JIiif!Ll L2iC?&-3T)afl»nX-r?.C<btCj:i3, 
|3]0 (b) fC^-r»i*2 4*J^Sn?,o C©J:^cjfc 
ftfc«#2 4 fC», -&pratl8P2 4 a, 2 4b ©?t#J 
fflCC&E^/^SR^- 2 2a. 22b S C i 

J:9. l3 1(C*tSlOEt/lI^-fX20e*5 

[0 14 9] ^g^l 0JE^/^7 = >'<-f , ^2 0 ett, 

^tbe^/^^^-y^ i o g tarn— o^te^rwrs 

{C, ^*^tStB**f 2 4 e%— ftKftffiltlJ 

SCi^e>, ^^liS§|52 4 e*, ^-Ff^^F? 

[ o i 5 o ] m 3 3 tc^-rss 1 1 Es/igf^v^ 2 

0 f £flt/?£-r-2>*#2 5«, 2fe*— *f©oI8l8i52 5 a , 
2 5b, MbI«>SP2 5a, 25b «r— ^gpflJCC-CSl^c 
a*§-r&H5ESG2 5 c , M^J«JSI52 5 a. 2 5b fcflfcig 

2 5 di— *<Da*SSB2 5 e ^rSffibr 
[0151] ^g[Si*25«. ^7E1/«I^^^ 

1 0 g£$J?£-f £Sf* 1 8lciSi|ggp*stfflH3ttTt>£J15 
^©feCDTfeo-C. S»2 5©^igSP2 5 e». 4"*BI5 
CCP1JKtt©HP»2 5 f l^WT-SiifcCC, AWiWN 

(c-»j*jgg]&3nfc^«©^paJ2 5 f 2£^r-r& 

2pfi«?raLTl^-C, |gpa52 5 f 2rtiC, oJK(g|525 
a. 25b, H5£§B2 5 cfc«fct>Wt8l52 5 d#— *© 
«a»-Cfi[«Lrt»&. ^fSa«Sg|52 5 eCCteO-a*. S 
<*2 5©iS^)SSi5{i ; S: / aHL/'C^-C. iij^gU2 5e© 
4WN©P5ffldifiBfl2 5 ex 2 5 e 2, *ij:0\ rtffll©^ 
^SP2 5e3, 2 5e4^it ; &Sltl,>? l . 
[0152] «f*2 5©MS2 5 Ate. 034 (a) 
Tj^'f J: *> {C, «*SSU2 5 e^ffit^Cii^^FW 
©MPSB2 5 f i4sJ:!>*^^©ggPgC2 5 f 2i, pJ«J 
g|52 5 a. 2 5 b, HSSB2 5 c 4sJ:iy f BX( ; tgB2 5 d * 

— ftK«ij#-r.5 ctt ^?>FW^©igpsP2 5 f 3^w 

-r£*>©-C, PJ0 (a) {C^-r2*if(^Lx L2(Cj&^> 

■c^ffisni-rsctcct^ , 110 (b) tc7n-r*<$2 5 

nJ»jg|J2 5a. 25b ©^ffliJffltcg!E«/«g*^2 2 
a. 2 2b^SfT5CiKJ:t). 03 3(C^Tmi 1 
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[0153] ^SdS 1 1 rot/MS^'M * 20fB, 
miKM/'%M. ; ?>H * 1 0 g tiZffl— ©S^^TTS 

^!*^«6*W-r-5>i«MSP2 5 e*— (*KAIBL"Cl> 
5Cii>6, Sl£ffiteSP2 5 e*. ^-F*7w:** F*> 
J z? ZD" X 3 ><DV>>'Wt OT^fiBc? 

EEm/^T^w* 2 o f icfcc^rt*. ^i oee«/« 

x 2 0 e fcib«0-C <fc «3 JSi,»/<*«tt€rWr 4 
[ 0 1 5 4 ] 0 3 5 tt. *»WK«4IB3 ©Jf*5£©)IS 

/sifAVxttsii omt/«if-'<-f*2 o e 

SrfSiSl/fc-'*'- Ft** K5-f ^4 0*inbtl>4. 

ffix.fcS*a©fe©-C> '<'^4 1J:K«!)<-{^3^1'4 
2*J.fcO t *7 , 2/*? 1*4 3 r Of. ^-X4 1±iC 
B»fcr-A4 4tc, J&1 0JEE*/*E*-'<-**2 0 e 

4b. flMf4 6(il»f -f^i'^t. 
[0 15 5] L/^U-C. iUgfeJBl OEI/llf^'^ 
2 0e«. 03 6«:^-TJ:5{C. S#2 4©gI€$P2 4 
c±K»S^? F4 7 *S#^]?:^>L/-r 
HjeStl-COT. »*2 4©J«S»2 4 e 
SP2 4 d ffliJCDRMWtC-C, If X-i>*> 3 > 4 5 ©HIHM 

0 e©C©J: ^frK-ttfltiS"? 
«, Si* 2 4©il*£g|S2 4 e#ft5fe©y>^l'©«fB4 
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PROBLEM TO BE SOLVED: To reduce the number of 
parts of a piezoelectric/electrostriction device, which 
comprises a base body 1 1 provided with a pair of left 
and right, movable parts 11a and 1 1 b by a fixed part 11c 
on its one end side, and piezoelectric/ electrostriction 
elements 12a and 12b provided on the side surface of 
the movable parts 11a and 1 1 b of the base body. 
SOLUTION: An integrated base body 11 is employed as 
the base body of a piezoelectric/electrostriction device, 
where an original plate punched into such a shape of 
flatly developed base body is bent, to provide the 
piezoelectric/ electrostriction device with few number of 
parts. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to piezo-electricity / 

electrostriction device. 

[0002] 

[Description of the Prior Art] As one format of piezo-electricity / electrostriction device, as indicated by 
the European Patent (EP 10171 16A2) specification The base which has the fixed part which connects 
mutually the moving part and both [ these ] the moving part of a left Uichi pair at an end side, The 
piezo-electricity / electrostriction device of the format of providing the piezo-electricity / electrostriction 
element which it comes to arrange in one [ at least ] side of said both moving part of this base, The base 
which has the fixed part which connects the moving part of a left Uichi pair, and both [ these ] moving 
part of each other [ in an end section side ], and the attachment section which connects both [ these ] 
moving part of each other [ in an other end side ], There are piezo-electricity / an electrostriction device 
of the format of providing the piezo-electricity / electrostriction element which it comes to arrange in 
one [ at least ] side of said both moving part of this base. 

[0003] The piezo-electricity / electrostriction device of the format concerned have the actuation function 
of the moving part resulting from displacement actuation of piezo-electricity / electrostriction element, 
or the detection function in which piezo-electricity / electrostriction element detects the displacement of 
moving part inputted from a detected side, and is used for the large use like the following, using these 
functions effectively. 

[0004] That is, the piezo-electricity / electrostriction device of the format concerned are used for the 
various actuators used for the displacement of various precision components, such as various sensor 
elements, such as active elements, such as various transducers, various actuators, a frequency-domain 
functional article (filter), a transformer, an object for a communication link, the vibrator for power and a 
resonator, a radiator, and a discriminator, an ultrasonic sensor, an acceleration sensor, an angular- 
velocity sensor, an impact sensor, and a mass sensor, an optical instrument, and a precision mechanical 
equipment, etc. 

[0005] By the way, by the piezo-electricity / electrostriction device of the format concerned cutting 
device original recording in proper magnitude generally, and being formed, device original recording 
pastes up piezo-electricity / electrostriction element through adhesives on front reverse side both sides of 
base original recording, and is constituted, or these are formed in one and it is constituted. In addition, 
base original recording carries out the laminating of the sheet of two or more sheets, calcinates, and is 
constituted. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, there are many components mark of the component 
part, assembly operation is troublesome [ device ] while the piezo-electricity / electrostriction device of 
the format concerned have high cost, and since it has pasted up each component parts through adhesives, 
variation arises in adhesion of each component parts, and it has a possibility of affecting a device 
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property. 

[0007] Moreover, it is polluted by organic components, such as dust generated at the time of cutting, 
cutting fluid, adhesives further used in order to hold device original recording at the time of cutting, and 
a wax, and washing of piezo-electricity / electrostriction device is not easy for the piezo-electricity / 
electrostriction device cut and formed from the means which cuts device original recording suitably and 
picks a large number being taken in order to form the piezo-electricity / electrostriction device of the 
format concerned. 

[0008] Moreover, since the ceramics tends to break when it constitutes a base from ceramics, even when 
it is necessary to adopt the ceramics of the hard quality of the materials, such as a zirconia, and the 
ceramics of a hard material is adopted, it is necessary to select suitable cutting conditions so that neither 
a deficit nor a crack may occur. Moreover, in order to be hard to process a base from being the ceramics 
of a hard material and to increase the processing number of processing, it is necessary to consider using 
many processing equipments of a different function etc. 

[0009] Although it is also possible to constitute a base from a metallic material, a metallic material must 
add another production process which removes these, in order that an end face may oxidize with 
frictional heat during cutting or weld flash may remain to a processing end face. Moreover, if inspection 
of piezo-electricity / electrostriction element is not after cutting device original recording, it will be 
impossible. 

[001 0] Moreover, although it is desirable that dirt adopts ultrasonic cleaning which can be removed 
easily as washing of the device cut down from device original recording, when a powerful ultrasonic 
wave is used in order to mention a cleaning effect in ultrasonic cleaning, a damage may be given to a 
device, and piezo-electricity / electrostriction element may exfoliate from a base, or may be damaged. 
For this reason, although it is necessary to select the weak ultrasonic wave which does not give a 
damage to a device to adopt ultrasonic cleaning, when adopting such washing conditions, long duration 
will be required for removing the dirt which adheres at the time of cutting. 

[001 1] When the raising dust of it is carried out while driving the raising dust from piezo-electricity / 
electrostriction device, when using piezo-electricity / electrostriction device for the actuator of the 
magnetic head of a hard disk drive, the dust becomes a surfacing slider and the cause of crash of media, 
and it has a possibility of destroying data. Moreover, there is a possibility of the dust adhering to the 
electrode of piezo-electricity / electrostriction element, and causing short-circuit also to the piezo- 
electricity / the electrostriction device itself. For this reason, as opposed to a hard disk drive, whenever 
[ high defecation ] is required of the device itself. 

[0012] Therefore, the purpose of this invention is by making the base which constitutes the piezo- 
electricity / electrostriction device of the format concerned into the integral construction which uses the 
plate of one sheet as a negative to solve each above-mentioned problem. 
[0013] 

[Means for Solving the Problem] The piezo-electricity / electrostriction device which this invention 
requires for this invention about a manufacture method of of piezo-electricity / electrostriction device, 
and a piezo-electricity / electrostriction device are the piezo-electricity / electrostriction device of three 
kinds of following format. 

[0014] The piezo-electricity / electrostriction device of the 1st format concerning this invention are the 
piezo-electricity / electrostriction device possessing the piezo-electricity / electrostriction element 
arranged in one [ at least ] side of said both moving part of a base which has a fixed part which connects 
mutually moving part and both [ these ] moving part of a left Uichi pair at an end section side, and this 
base. 

[0015] Moreover, the piezo-electricity / electrostriction device of the 2nd format concerning this 
invention A base which has a fixed part which connects moving part of a left Uichi pair, and both 
[ these ] moving part of each other [ in an end section side ], and the attachment section which connected 
both [ these ] moving part of each other [ in an other end side ], and has been separated mutually [ said 
fixed part ], They are the piezo-electricity / electrostriction device possessing the piezo-electricity / 
electrostriction element arranged in one [ at least ] side of said both moving part of this base. 
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[0016] Moreover, the piezo-electricity / electrostriction device of the 3rd format concerning this 
invention A fixed part which connects moving part of a left Uichi pair, and both [ these ] moving part of 
each other [ in an end section side ], A base which has the attachment section which connected both 
[ these ] moving part of each other [ in an other end side ], and has been separated mutually [ said fixed 
part ], and this attachment section and the connection section which surrounds this attachment section, 
said each moving part, and said fixed part by one, They are the piezo-electricity / electrostriction device 
possessing the piezo-electricity / electrostriction element arranged in one [ at least ] side of said both 
moving part of this base. 

[0017] A deer is carried out, and in the piezo-electricity / electrostriction device of the 1st format 
concerning this invention, said base consists of plates of one sheet, said fixed part presents plate-like, 
said each moving part does predetermined height standing up from each side edge section of said fixed 
part, and it is characterized by having countered mutually and having extended exceeding the other end 
of this fixed part along with each side edge section of a fixed part. 

[0018] In the piezo-electricity / the electrostriction device concerned, it can consider as a configuration 
between which it is placed by slit-like slot which extends from an other end side of this fixed part 
between the side edge sections of a base of each moving part which constitutes said base, and said fixed 
part. Moreover, in the piezo-electricity / the electrostriction device concerned, the connection section 
between each side edge section of a base of each of said moving part which constitutes said base, and 
said fixed part can be considered as a configuration which presents the shape of a circle. 
[0019] In the piezo-electricity / electrostriction device of the 2nd format concerning this invention, it 
consists of plates of said one base, said stationary plate and said tie-down plate present plate-like, said 
each moving part does predetermined height standing up from each side edge section of said fixed part 
and said attachment section, and it is characterized by having countered mutually and having extended 
along with each side edge section of this fixed part and said attachment section. 

[0020] In the piezo-electricity / the electrostriction device concerned, a slit-like slot which extends in a 
longitudinal direction intervenes between the end sections of the other end of said fixed part which 
constitutes said base, and said attachment section. And it can consider as a configuration between which 
it is placed by slit-like slot which extends in a lengthwise direction between the side edge sections of a 
base of each of said moving part, said fixed part, and said attachment section. Moreover, between the 
end sections of the other end of said fixed part which constitutes said base, and said attachment section, 
it can consider as a configuration between which it is placed by slot of the shape of a rectangle 
prolonged in a longitudinal direction and a lengthwise direction. In the piezo-electricity / the 
electrostriction device concerned, the connection section between each side edge section of a base of 
each of said moving part which constitutes said base, and said fixed part can be considered as a 
configuration which presents the shape of a circle further again. 

[0021] In the piezo-electricity / electrostriction device of the 3rd format concerning this invention Said 
base consists of plates of one sheet, and said stationary plate and said tie-down plate present plate-like. 
Said each moving part It is characterized by carrying out predetermined height standing up from each 
side edge section of said fixed part and said attachment section, countering mutually, and extending 
along with each side edge section of this fixed part and said attachment section, and locating said each 
moving part, said fixed part, and said attachment section in central space circles of said connection 
section. 

[0022] In the piezo-electricity / the electrostriction device concerned, an end section side of said fixed 
part in said central space section of said connection section can be taken as a configuration in a closing 
condition or an open condition. Moreover, in the piezo-electricity / the electrostriction device concerned, 
the connection section between each side edge section of a base of each of said moving part which 
constitutes said base, and said fixed part can be considered as a configuration which presents the shape 
of a circle. 

[0023] The further following configuration can be taken in the piezo-electricity / electrostriction device 
of such format concerning this invention. Namely, constituting said base on a metal plate of one sheet, a 
configuration which forms thinly at least pars intermedia of the length direction of each of said moving 
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part which constitutes the substrate concerned as compared with other parts, A configuration possessing 
the reinforcement section which is crooked and prolonged at the edge by the side of said fixed part of 
each of said moving part which constitutes said base from an upper limb of this edge, and contacts it on 
the surface of said fixed part, It can consider as a configuration possessing the reinforcement section 
which is crooked from the edge of this edge at the edge by the side of said fixed part of each of said 
moving part which constitutes said base, is prolonged to the inside at it, and contacts the surface of said 
fixed part at it, and a configuration between which a reinforcement member is made to be placed among 
said each moving part in said fixed part which constitutes said base. Moreover, it can extend from an 
other end side of each of said moving part, and a configuration to which said fixed part which 
constitutes said base is made to expand as compared with a case where extend from an end section side 
of each of said moving part, and it is located in said each moving part, and said attachment section 
which constitutes said base can be considered as a configuration to which it is made to expand as 
compared with a case where it is located in said each moving part. 

[0024] Moreover, a manufacture method of of the piezo-electricity / electrostriction device concerning 
this invention is a method of manufacturing the piezo-electricity / electrostriction device of three kinds 
of above-mentioned format, respectively, and a manufacture method of of the piezo-electricity / 
electrostriction device of various format is shown below. 

[0025] The 1st manufacture method concerning this invention is a method of manufacturing the piezo- 
electricity / electrostriction device of the 1st format concerning this invention. A possible plate of 
crookedness processing by flexibility is adopted as a formation material of said base. This plate It is 
characterized by carrying out blanking processing, forming the punching structure in a configuration 
which developed said base to a plane, and forming a base which is crooked in a predetermined part of 
this punching structure, and has said each moving part and said fixed part. 

[0026] As a configuration which has opening of a portal configuration which consists of notch **** 
opening a part between a side slot of the shape of a straight line of a pair prolonged along with the side 
edge section in a flank of right and left of said punching structure of a rectangular plate, and both 
[ these ] slots in manufacture method concerned While forming said each side edge section in said each 
moving part by carrying out crookedness processing of each side edge section of said plate along said 
side slot, a part between the side and said each slot can be formed in said fixed part. 
[0027] The 2nd manufacture method concerning this invention is a method of manufacturing the piezo- 
electricity / electrostriction device of the 2nd format concerning this invention. A possible plate of 
crookedness processing by flexibility is adopted as a formation material of said base. This plate It is 
characterized by carrying out blanking processing, forming the punching structure in a configuration 
which developed said base to a plane, and forming a base which is crooked in a predetermined part of 
this punching structure, and has said each moving part and said fixed part. 

[0028] As a configuration which has opening of H configuration which consists of a central slot of the 
shape of a straight line which connects mutually straight line-like a side slot and a method slot of these 
both sides of a pair prolonged along with the side edge section in a flank of right and left of said 
punching structure of a rectangular plate in manufacture method concerned in pars intermedia While 
forming said each side edge section in said each moving part by carrying out crookedness processing of 
each side edge section of said plate along said side slot, a part between the side and said each slot can be 
formed in said fixed part and said attachment section. Moreover, in manufacture method concerned, 
while forming said each side edge section in said each moving part by carrying out crookedness 
processing of each side edge section of said plate along with the side edge section of said opening as a 
configuration which has rectangular opening for said punching structure in the center section of the 
rectangular plate, a part between the side and said each slot can be formed in said fixed part and said 
attachment section. 

[0029] The 3rd manufacture method concerning this invention is a method of manufacturing the piezo- 
electricity / electrostriction device of the 3rd format concerning this invention. A possible plate of 
crookedness processing by flexibility is adopted as a formation material of said base. This plate It is 
characterized by carrying out blanking processing, forming the punching structure in a configuration 
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which developed said base to a plane, and forming a base which is crooked in a predetermined part of 
this punching structure, and has said each moving part, said fixed part, said attachment section, and said 
connection section. 

[0030] While making said punching structure into a configuration which has the rectangular plate 
section inside central opening of a rectangular plate in manufacture method concerned As a 
configuration which has opening of H configuration which consists of a central slot of the shape of a 
straight line which connects mutually straight line-like a side slot and a method slot of these both sides 
of a pair prolonged along with the side edge section in a flank of right and left of this plate section in 
pars intermedia By carrying out crookedness processing of each side edge section of said plate section 
along said side slot, said each side edge section is formed in said each moving part, and a part between 
the side and said each slot is formed in said fixed part and said attachment section, and a part of a 
periphery of said central opening can be formed in said connection section. 

[0031] In each manufacture method concerning this invention, a metal plate is adopted as a formation 
material of said substrate, blanking of the opening of said punching structure is carried out to blanking 
processing of said plate and coincidence, and it is formed in them, or it can form in a perforating process 
after blanking processing of said plate. 
[0032] 

[Function and Effect of the Invention] On a working principle, since these are really fabricated while to 
connect closely a fixed part or a fixed part, and the attachment section with the two side edge sections 
which have flexibility is needed, the piezo-electricity / electrostriction device concerning this invention 
have embodied the most desirable gestalt on a working principle. 

[0033] For example, when two or the three above-mentioned important sections are welded as metal, the 
problem in heat treatment processes, such as distortion by the heat of joining, quality-of-the-material 
deterioration, and annealing, must be taken into consideration. On the other hand, even if this of what is 
really depended on shaping like a constituting-piezo-electricity / electrostriction device concerning this 
invention base is metal, these concern does not exist and can also really expect improvement in the 
reinforcement of the connection section by work hardening at the time of shaping. 
[0034] In the piezo-electricity / electrostriction device concerning this invention, since the sum of the 
height of components and the height of a device becomes lower than this, without becoming the height 
after assembly when it combines with components (for example, magnetic head of a hard disk drive), 
there is an advantage which can be considered as a compact configuration. In the height of a device, 
although the amount of [ a part for the thickness of the board of moving part and /of adhesives ] 
thickness joins the height of components, as compared with the well-known device described at the 
beginning, the height after assembly can be made low, and there is an effect of space-saving-izing. 
Moreover, since assembly can be simply done only by pasting up components on a fixed part and a large 
adhesion area can be taken, there is an advantage which can strengthen bond strength more and can be 
made into the structure which cannot drop out easily due to an impact. 

[0035] In the 1st [ of the piezo-electricity / the electrostriction devices concerning this invention ], and 
2nd piezo-electricity / electrostriction device, it is easy at least for the attachment section and jointing to 
the jointing-ed article of a fixed part on the structure to form the hollow containing adhesives with a 
press, thereby, bond strength can be made to be able to increase or the flash of adhesives can be 
controlled. Moreover, it is also easy to form the criteria locations for positioning (hole etc.) used in the 
case of subassembly. For this reason, components can be assembled in the attachment section on a 
device, or the assembly precision at the time of attaching a fixed part in the gimbal of a suspension can 
be raised at an after production process, and the yield can be raised further. By inspecting piezo- 
electricity / electrostriction element beforehand, and assembling it, before assembling a device, the poor 
property of the device after assembly can be reduced sharply. 

[0036] Moreover, in the piezo-electricity / electrostriction device of the 3rd format concerning this 
invention, although the operation effect which the 1st and 2nd piezo-electricity / electrostriction device 
have can be done so of course, it has the attachment section and the connection section of one, and there 
is a big advantage that the connection section concerned can be operated as a gimbal which supports the 
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magnetic head (slider) of a hard disk drive, especially. 

[0037] The piezo-electricity / electrostriction device concerning this invention are set to the piezo- 
electricity / electrostriction device of such basic structures on the basis of the piezo-electricity / 
electrostriction device of three kinds of above-mentioned format. Since any base is the thing of the 
integral construction which uses a plate as a negative and consists of one component part in principle, 
while a component part becomes a base and two kinds such as piezo-electricity / electrostriction element 
and being able to reduce sharply the component part of piezo-electricity / electrostriction device The 
man day with a group of a component part can be reduced, and cost can be mitigated sharply. 
[0038] Moreover, in the piezo-electricity / electrostriction device of each format concerning this 
invention, since there are very few components mark of a component part and there are also in jointing 
of each component parts, the variation in adhesion of each component parts has a nil or device property 
with a high precision which is not almost and was set up. [ very few ] 

[0039] Moreover, in each piezo-electricity / electrostriction device concerning this invention, if it is in 
the formation, there is no contamination by the dust which does not take a means to cut device original 
recording by many parts, and is generated at the time of cutting of device original recording, or other 
contaminations. For this reason, beforehand, in case piezo-electricity / electrostriction device is 
assembled, if the base, and the piezo-electricity / electrostriction element are washed, with the formed 
piezo-electricity / electrostriction device, there is there being no contamination or an advantage which is 
not almost, and can omit washing of piezo-electricity / electrostriction device, or can be finished easily. 
[0040] In the piezo-electricity / electrostriction device concerning this invention, it can manufacture 
respectively easily and at a low price by the 3rd manufacture method which starts this invention by the 
2nd manufacture method which starts this invention by the 1st manufacture method which starts this 
invention if it is in the piezo-electricity / electrostriction device of the 1st format if it is in the piezo- 
electricity / electrostriction device of the 2nd format if it is in the piezo-electricity / electrostriction 
device of the 3rd format. 
[0041] 

[Embodiment of the Invention] The base which has the fixed part with which the piezo-electncity / 
electrostriction device concerning this invention connect mutually the moving part and both [ these ] the 
moving part of a left Uichi pair at an end section side, The piezo-electricity / electrostriction device of 
the 1st format of providing the piezo-electricity / electrostriction element arranged in one [ at least ] side 
of said both moving part of this base, The base which has the fixed part which connects the moving part 
of a left Uichi pair, and both [ these ] moving part of each other [ in an end section side ], and the 
attachment section which connected both [ these ] moving part of each other [ in an other end side ], and 
has been separated mutually [ said fixed part ], The piezo-electricity / electrostriction device of the 2nd 
format of providing the piezo-electricity / electrostriction element arranged in one [ at least ] side of said 
both moving part of this base, And the fixed part which connects the moving part of a left Uichi pair, 
and both [ these ] moving part of each other [ in an end section side ], The base which has the 
attachment section which connected both [ these ] moving part of each other [ in an other end side ], and 
has been separated mutually [ said fixed part ], and this attachment section and the connection section 
which surrounds this attachment section, said each moving part, and said fixed part by one, They are the 
piezo-electricity / electrostriction device of the 3rd format of providing the piezo-electricity / 
electrostriction element arranged in one [ at least ] side of said both moving part of this base. Many 
operation gestalten (operation gestalt [ of ** a 1st ] - 1 1th operation gestalt) of the piezo-electricity / 
electrostriction device of each format are shown in drawing 1 . 

[0042] The 1st piezo-electricity / electrostriction device 10a shown in drawin g 1 (a) belong under the 
category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention, and 
is used in the condition which shows in drawing 2 . The 1st piezo-electricity / electrostriction device 10a 
is formed by the method shown in drawing 3 and drawing 4 . The 1st piezo-electricity / electrostriction 
device 10a is what consists of piezo-electricity / electrostriction elements 12a and 12b of a base 1 1 and a 
pair. A base 1 1 It consists of plate-like fixed part 11c which connects the moving part 1 la and 1 lb of a 
left Uichi pair tabular [ long ], and both the moving part 11a and 1 lb of each other [ in an end section 
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side ] with a narrow width, and 1 1 d of the plate-like attachment sections which connect both the moving 
part 11a and 1 lb of each other [ in an other end side ]. 

[0043] In the base 11, each moving part 11a and 1 lb, fixed part 1 lc, and lid of attachment sections are 
divided in opening 1 le of H configuration. Opening lie consisted of the side slot 1 lei of a left Uichi 
pair, 1 le2, and the method slot 1 lei of these both sides and the central slot 1 le3 which connects 1 le2 
mutually in the center section of the longitudinal direction, and left-hand side moving-part 11a was 
crooked along this slot 1 lei in the side slot 1 lei, and has stood up in the rectangular condition to fixed 
part 1 lc and lid of attachment sections. Similarly, right-hand side moving-part lib was crooked along 
this slot 1 le2 in the side slot 1 le2, and has stood up in the rectangular condition to fixed part 1 lc and 
1 Id of attachment sections. 

[0044] The base 1 1 of this configuration is pasted through the adhesives with which each piezo- 
electricity / electrostriction elements 12a and 12b become the lateral surface of each moving part 11a 
and 1 lb from an epoxy resin etc. Each piezo-electricity / electrostriction elements 12a and 12b are 
multilayer objects which consist of piezo-electricity / an electrostriction layer, and an electrode layer, 
and each moving part 1 la and 1 lb is the same configurations. It is short formed in predetermined length, 
pasted up in accordance with the edge by the side of fixed part 1 lc of each moving part 11a and 1 lb, 
and has extended to the part which left predetermined length from the edge by the side of 1 Id of 
attachment sections of each moving part 11a and 1 lb. 

[0045] In the base 1 1 concerned, it is pasted up and fixed, and in the inferior-surface-of-tongue side, 
magnetic-head H for hard disks (slider) which is for example, a control-section-ed article pastes the 
gimbal of a suspension, and is fixed to the upper surface side of the fixed part 1 lc. In addition, the above 
can change the attaching position of magnetic-head H and a suspension into reverse in this case at 1 Id of 
attachment sections, and fixed part 1 lc, and the function of a device does not change at all by this. 
Moreover, the attachment part to magnetic-head H, fixed part 1 lc of the attaching position of a 
suspension, and 1 Id of attachment sections can also be changed into table back reverse, and the function 
of a device does not change at all by this. However, it is necessary to wire reverse on a suspension in 
wiring of the external electrode in contact with the terminal area of piezo-electricity / electrostriction 
elements 12a and 12b. 

[0046] The base 1 1 which carries out a deer and constitutes the piezo-electricity / the electrostriction 
device 10a concerned uses as a molding material negative 11 A shown in drawing 3 (a), it is crooked and 
negative 1 1 A is formed, as shown in this drawing (b). Negative 1 1 A is the punching structure which 
comes to carry out blanking processing of the plate in which crookedness processing is possible by 
flexibility, and is formed in the configuration which developed the base 1 1 to the plane. As for the plate 
which constitutes negative 1 1 A, it is desirable that it is metal in reinforcement. 
[0047] As for a plate, it is desirable that Young's modulus is the metal of 100 or more GPas, and the 
martensitic stainless steel of the ferritic stainless steel of the austenitic stainless steel of SUS301, 
SUS304, AISI653, and SUH660 grade, SUS430, and SUS434 grade, SUS410, and SUS630 grade, 
SUS6312, the semi austenitic stainless steel of AISI632 grade, ERUMAJINGUSU ten loess steel, 
various spring steel steel materials, etc. can be mentioned as an iron system material. Moreover, as a 
non-iron system material, superelastic titanium alloys, such as a titanium-nickel alloy, brass, 
cupronickel, aluminum, a tungsten, molybdenum, beryllium copper, phosphor bronze, nickel, a 
ferronickel alloy, titanium, etc. can be mentioned. 

[0048] A plate is given to negative 1 1 A by blanking processing, it is formed, and possesses opening lie 
of H configuration. Opening 1 le is formed in coincidence at the time of blanking processing of a plate, 
and is set to the side slot 1 lei of the shape of a straight line of the pair prolonged in each flank of right 
and left of negative 1 1 A at an order both-ends side, and 1 le2 from the method slot 1 lei of these both 
sides, and the central slot 1 le3 of the shape of a straight line which connects 1 le2 mutually in pars 
intermedia. The base 1 1 is formed by crooking each side edge section of right and left of negative 1 1 A 
at a right angle in each side slot 1 lei and 1 le2 along with the center lines LI and L2 prolonged in the 
longitudinal direction in this slot 1 lei and the center of the width of face of 1 le2. While each side slot 
1 lei and the side edge part of 1 le2 are formed in each moving part 11a and 1 lb by carrying out 
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crookedness processing of each flank of right and left of negative 1 1 A in this way, the part by the side of 
the front end section of the central slot 1 le3 is formed in fixed part 11c, and the part by the side of the 
back end section is formed in 1 Id of attachment sections. 

[0049] Thus, as shown in the base 1 1 constituted by negative 1 1 A at one at drawing 4 (a), piezo- 
electricity / electrostriction elements 12a and 12b are pasted up on the lateral surface of each of those 
moving part 11a and 1 lb through adhesives, and the piezo-electricity / electrostriction device 10a shown 
in this drawing (b) are formed. Since the base 1 1 consists of negative 1 1 A in one while functioning as 
the piezo-electricity / electrostriction device of this conventional seed format similarly, the formed 
piezo-electricity / electrostriction device 10a do the operation effect like the following so. 
[0050] Namely, it sets to the 1st piezo-electricity / electrostriction device 10a. From being the thing of 
the integral construction which a base 1 1 becomes only from negative of one sheet 1 1 A, and consisting 
of one component part A component part can reduce the man day with a group of a component part 
sharply, and can mitigate cost sharply while it becomes a base 1 1 and two kinds such as piezo- 
electricity / electrostriction elements 12a and 12b and can reduce sharply the component part of piezo- 
electricity / electrostriction device 10a. 

[0051] Moreover, in the 1st piezo-electricity / electrostriction device 10a, since there are very few 
components mark of a component part and there are also in jointing of each component parts, the 
variation in adhesion of each component parts has a nil or device property with a high precision which is 
not almost and was set up. [ very few ] 

[0052] Moreover, in the 1st piezo-electricity / electrostriction device 10a, if it is in the formation, the 
dust which does not take a means to cut device original recording by many parts, and is generated at the 
time of cutting of device original recording, and contamination resulting from adhesion of other 
contaminations are not like the former. For this reason, if a base 11, and the piezo-electricity / 
electrostriction elements 12a and 12b are beforehand washed on the occasion of the assembly of the 1st 
piezo-electricity / electrostriction device 10a, there is almost nothing, and washing of piezo-electricity / 
electrostriction device 10a can be omitted, or the assembled piezo-electricity / electrostriction device 10a 
have that there is no contamination or the big advantage that it can finish easily. 

[0053] The 2nd piezo-electricity / electrostriction device 10b shown in drawing 1 (b) belong under the 
category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention. It 
is that in which, as for the 1st piezo-electricity / electrostriction device 10a, the 2nd piezo-electricity / 
electrostriction device 10b differs in the configuration of a base slightly. As shown in drawing 6 (b), it 
consists of piezo-electricity / electrostriction elements 12a and 12b of a base 13 and a pair. A base 13 It 
consists of plate-like fixed part 13c which connects the moving part 13a and 13b of a left Uichi pair 
tabular [ long ], and both the moving part 13a and 13b of each other [ in an end section side ] with a 
narrow width, and 13d of the plate-like attachment sections which connect both the moving part 13a and 
13b of each other [ in an other end side ]. 

[0054] In a base 13, as far as each moving part 13a and 13b, fixed part 13c, and 13d of attachment 
sections are divided in opening 13e of H configuration and this configuration is concerned, it is the same 
configuration as the base 1 1 of the 1st piezo-electricity / electrostriction device 10a. 
[0055] A deer is carried out and the flection 13al which is a connection part to fixed part 13c of each 
moving part 13a and 13b and 13d of attachment sections, and 13bl are presenting the shape of a circle 
which became depressed from the fixed parts [ 13c and 13d ] surface in the base 13. As shown in 
drawing 5 (a), negative 13 A which constitutes the base 13 concerned is the same as that of negative 1 1A 
of a base 11, and differs in the crookedness configuration at the time of carrying out crookedness 
formation of each moving part 13a and 13b. That is, in the crookedness processing concerned, the circle- 
like flection 13al and 13bl are formed in the base of each moving part 13a and 13b. As shown in the 
base 13 concerned at drawing 6 (a), the 2nd piezo-electricity / electrostriction device 10b is formed by 
pasting up each piezo-electricity / electrostriction elements 12a and 12b on the lateral surface of each 
moving part 13a and 13b. 

[0056] Although the 2nd piezo-electricity / electrostriction device 10b does so the same operation effect 
as abbreviation while the 1st piezo-electricity / electrostriction device 10a has the same function Since 
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each moving part 13a and 13b has connected with fixed part 13c and 13d of attachment sections through 
the circle-like flection 13al and 13bl especially, the each moving part [ 13c and 13d ] movability is 
improving, and it has a high device function. 

[0057] moreover, the precision of plumbness [ on the 2nd piezo-electricity / the electrostriction device 
10b concerned and as opposed to fixed part 13c of each moving part 13a and 13b, and 13d of attachment 
sections ] — taking out — easy — carrying out — the influence direction — displacement can be stopped. 
Moreover, since it can set up by changing how the location of Y shaft orientations of each moving part 
13a and 13b bends a circle-like flection to fixed part 13c and 13d of attachment sections, the width of 
face of layout of a device can be expanded. 

[0058] The 3rd piezo-electricity / electrostriction device 10c shown in drawing 1 (c) belong under the 
category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention. 
Other configurations are the same although the 3rd piezo-electricity / electrostriction device 10c differs 
in few parts of the configuration of a base with the 2nd piezo-electricity / electrostriction device 10b. 
[0059] A deer is carried out. The 3rd piezo-electricity / electrostriction device 10c As shown in drawing 
8 (b), it is what consists of piezo-electricity / electrostriction elements 12a and 12b of a base 14 and a 
pair. A base 14 It consists of plate-like fixed part 14c which connects the moving part 14a and 14b of a 
left Uichi pair tabular [ long ], and both the moving part 14a and 14b of each other [ in an end section 
side ] with a narrow width, and 14d of the plate-like attachment sections which connect both the moving 
part 14a and 14b of each other [ in an other end side ]. 

[0060] In the base 14, although the pars intermedia of the longitudinal direction of each moving part 14a 
and 14b is formed in a thin-walled part 14al and 14bl covering predetermined length, if this point is 
removed, it is constituted identically to a base 13. Moreover, negative 14A of a base 14 is the thing 
which will constitute each moving part 14a and 14b and which possesses a thin-walled part 14al and 
14bl in each flank of right and left of opening 14e of H configuration, as shown in drawing 7 (a), it is 
alike, the two-dot chain lines LI and L2 shown in drawing 7 (b) are met, crookedness processing is 
carried out like a base 13, and as shown in drawing 8 (a), the 3rd piezo-electricity / electrostriction 
device 10c is formed by pasting up each piezo-electricity / electrostriction elements 12a and 12b on the 
lateral surface of each moving part 14a and 14b. 

[0061] As for the 2nd piezo-electricity / electrostriction device 10b, the 3rd piezo-electricity / 
electrostriction device 10c has the device function in which the movability of each moving part 14a and 
14b is still higher, and it is still higher since each moving part 14a and 14b possesses especially the thin- 
walled part 14al prolonged in the pars intermedia at a longitudinal direction, and 14bl although the 
same operation effect as abbreviation is done so while having the same function. 

[0062] In addition, the method of removing meat partially by chemistry ETCHINNGU, the micro blast, 
ion milling, etc., and making thickness thin as the thin-walled part 14al of negative 14A and a means to 
form 14bl, the method of cutting by grinding and making thickness thin, etc. can be taken. Moreover, as 
a special means, lamination of the board which does not have an open beam board and a hole in the hole 
of predetermined length can be carried out in piles, and the board which formed the part corresponding 
to a hole in the thin-walled part can also be adopted as a negative. 

[0063] The 4th piezo-electricity / electrostriction device lOd shown in drawing 1 (d), it belongs under 
the category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention. 
Other configurations are the same although it differs in few parts of the configuration of a base with the 
1st piezo-electricity / electrostriction device 10a the 4th piezo-electricity / electrostriction device lOd. 
[0064] The 4th piezo-electricity / electrostriction device lOd, as shown in drawing 10 (b), it consists of 
piezo-electricity / electrostriction elements 12a and 12b of a base 15 and a pair. A base 15 Plate-like 
fixed part 15c which connects the moving part 15a and 15b of a left Uichi pair tabular [ long ], and both 
the moving part 15a and 15b of each other [ in an end section side ] with a narrow width, It consists of 
the reinforcement sections 15f and 15g of a left Uichi pair which prolong and contact the surface of 
fixed part 15c from the end section side upper limb of 15d of plate-like attachment sections which 
connect both the moving part 1 5a and 1 5b of each other [ in an other end side ], and each moving part 
15a and 15b. 
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[0065] The base 1 5 is constituted identically to a base 1 1, if the point of providing each reinforcement 
sections 15f and 15g is removed. Moreover, negative 15 A of a base 15 will constitute each moving part 
15a and 15b, as shown in drawing 9 (a). As the reinforcement sections [ which are prolonged in the 
method of outside from the end section side at each flank of right and left of opening 15e of H 
configuration / 1 5f and 15g ] configuration part is provided, crookedness processing is carried out along 
with a two-dot chain line LI and L2 grade as shown in drawing 9 (b), and shown in drawing 10 (a) The 
4th piezo-electricity / electrostriction device lOd is formed by pasting up each piezo-electricity / 
electrostriction elements 12a and 12b on the lateral surface of each moving part 15a and 15b. 
[0066] The 4th piezo-electricity / electrostriction device lOd, although the 1st piezo-electricity / 
electrostriction device 10a does so the same operation effect as abbreviation while having the same 
function, it has reinforced fixed part 15c by each reinforcement sections 15f and 15g especially. 
Although it has pasted up on fixed part 15c, as the adhesion means, the adhesion means by adhesives, 
such as spot welding, sticking by pressure, a caulking, soldering, low attachment, an epoxy resin, and 
UV hardening mold resin, etc. can be used for each reinforcement sections 15f and 15g. Also among 
these adhesion means, especially spot welding is desirable. 

[0067] The 5th piezo-electricity / electrostriction device lOe shown in drawing 1 (e) belong under the 
category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention. 
The. 5th piezo-electricity / electrostriction device lOe differs in few parts of the configuration of a base 
the 4th piezo-electricity / electrostriction device lOd, and other configurations are the same. 
[0068] A deer is carried out. The 5th piezo-electricity / electrostriction device lOe As shown in drawin g 
12 (b), it is what consists of piezo-electricity / electrostriction elements 12a and 12b of a base 16 and a 
pair. A base 16 Plate-like fixed part 16c which connects the moving part 16a and 16b of a left Uichi pair 
tabular [ long ], and both the moving part 16a and 16b of each other [ in an end section side ] with a 
narrow width, It consists of the reinforcement sections 16f and 16g crooked in the shape of a flange in 
the inside sense from 16d of plate-like attachment sections which connect both the moving part 16a and 
16b of eachother [ in an other end side ], and each edge of each moving part 16a and 16b. 
[0069] The base 16 is constituted identically to a base 15, if an each reinforcement sections [ 16f and 
16g ] configuration removes a different point from the configuration which are each reinforcement 
sections 15f and 15g. Moreover, negative 16A of a base 16 is the thing which will constitute each 
moving part 16a and 16b and in which each flank of right and left of opening 16e of H configuration is 
carrying out the predetermined length protrusion in order, as shown in drawing 1 1 (a). As shown in this 
drawing (b) along with the two-dot chain line LI shown in drawing 1 1 (a), and L2 grade, crookedness 
processing is carried out, and as shown in drawing 12 (a), the 5th piezo-electricity / electrostriction 
device lOe is formed by pasting up each piezo-electricity / electrostriction elements 12a and 12b on the 
lateral surface of each moving part 16a and 16b. 

[0070] In addition, in the 5th piezo-electricity / electrostriction device lOe, although the reinforcement 
sections 16f and 16g are in the condition of not pasting up, as for fixed part 16c and 16d of attachment 
sections, it is much more desirable [ the sections ] to paste up on fixed part 16c and 16d of attachment 
sections. As an adhesion means, means, such as adhesion by adhesives, such as spot welding, sticking 
by pressure, a caulking, soldering, low attachment, an epoxy resin, and UV hardening mold resin, etc., 
are employable. Also among these adhesion means, especially spot welding is desirable. 
[0071] Although the 5th piezo-electricity / electrostriction device lOe does so the same operation effect 
as abbreviation while having the same function, as for the 1st piezo-electricity / electrostriction device 
10a, it has reinforced fixed part 16c and 16d of attachment sections by each reinforcement sections 16f 
and 16g especially. 

[0072] The 6th piezo-electricity / electrostriction device 1 Of shown in drawing 1 (f), it belongs under the 
category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention. 
Other configurations are the same although it differs from the 1 st piezo-electricity / electrostriction 
device 10a the 6th piezo-electricity / electrostriction device lOf at the point which added the 
reinforcement member to the base. 

[0073] A deer is carried out. The 6th piezo-electricity / electrostriction device lOf As shown in drawing 
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14 (b), it is what consists of piezo-electricity / electrostriction elements 12a and 12b of a base 17 and a 
pair. A base 17 Plate-like fixed part 17c which connects the moving part 17a and 17b of a left Uichi pair 
tabular [ long ], and both the moving part 17a and 17b of each other [ in an end section side ] with a 
narrow width, It consists of 17f of tabular reinforcement members which it was infixed between end 
section 17d of plate-like attachment sections which connect both the moving part 17a and 17b of each 
other [ in an other end side ], and each moving part 17a and 17b sides, and were pasted up on the surface 
of fixed part 17c. 

[0074] Negative 17A of a base 17 is the thing of the same configuration as negative 1 1A of a substrate 
1 1, as shown in drawing 13 (a). As are shown in drawing 13 (b), and crookedness processing is carried 
out in accordance with two-dot chain lines LI and L2 and it is shown in drawing 14 (a) The 6th piezo- 
electricity / electrostriction device lOf is formed by pasting up 17f of reinforcement members on the 
surface of fixed part 17c between end section both the moving part 17a and 17b sides, and pasting up 
each piezo-electricity / electrostriction elements 12a and 12b on the lateral surface of each moving part 
17a and 17b. The 6th piezo-electricity / electrostriction device lOf, while having the function that the 4th 
piezo-electricity / electrostriction device 1 Od is the same, the same operation effect as abbreviation is 
done so. 

[0075] The 7th piezo-electricity / electrostriction device lOg shown in drawing 1 (g), it belongs under 
the category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention. 
Other configurations are the same although the configuration of the fixed part of a base and the 
attachment section differs from the 1st piezo-electricity / electrostriction device 10a the 7th piezo- 
electricity / electrostriction device lOg. 

[0076] The 7th piezo-electricity / electrostriction device lOg, as shown in drawing 16 (b), it consists of 
piezo-electricity / electrostriction elements 12a and 12b of a base 18 and a pair. The base 18 consists of 
plate-like fixed part 1 8c which connects the moving part 1 8a and 1 8b of a left Uichi pair tabular [ long ], 
and both the moving part 18a and 18b of each other [ in an end section side ] with a narrow width, and 
18d of the plate-like attachment sections which connect both the moving part 18a and 18b of each other 
[ in an other end side ]. Fixed part 18c is carrying out the predetermined length protrusion of the 
predetermined length projection from the end section side of both the moving part 18a and 18b, and the 
18d of the attachment sections from the other end side of both the moving part 18a and 18b. Therefore, 
fixed part 18c and 18d of attachment sections are expanded from fixed part 11c and 1 Id of attachment 
sections in the base 1 1 of the 1st piezo-electricity / electrostriction device 10a, and they have secured a 
big area. 

[0077] The base 18 is constituted identically to a base 11, if the point that the area of fixed part 18c and 
18d of attachment sections is expanded is removed. Moreover, negative 18A of a base 18 is that in 
which the part before and behind opening 18e of H configuration which will constitute fixed part 18c 
and 18d of attachment sections is carrying out the predetermined length protrusion in order, as shown in 
drawing 15 (a). As shown in drawing 15 (b), crookedness processing is carried out in accordance with 
two-dot chain lines LI and L2, and as shown in drawing 16 (a), the 7th piezo-electricity / electrostriction 
device lOg is formed by pasting up each piezo-electricity / electrostriction elements 12a and 12b on the 
lateral surface of each moving part 18a and 1 8b. 

[0078] The 7th piezo-electricity / electrostriction device lOg, although the 1st piezo-electricity / 
electrostriction device 10a does so the same operation effect as abbreviation while having the same 
function, especially, it can expand fixed part 18c and 18d of attachment sections, and can aim at 
expansion of the adhesion area to control-section-ed articles, such as expansion of the adhesion area to 
the gimbal of a suspension, and the magnetic head of a hard disk drive. 

[0079] The 8th piezo-electricity / electrostriction device 20a shown in drawing 1 (h) belong under the 
category of the piezo-electricity / electrostriction device of the 1st format concerning this invention. As 
for the 1st piezo-electricity / electrostriction device 10a, the 8th piezo-electricity / electrostriction device 
20a differs in the configuration of a base greatly. 

[0080] A deer is carried out, as the 8th piezo-electricity / electrostriction device 20a is shown in drawing 
18 (b), it consists of piezo-electricity / electrostriction elements 22a and 22b of a base 21 and a pair, and 
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the base 21 consists of plate-like fixed part 21c which connects mutually long tabular moving part 21a 
and 21b and both moving part 21a and 21b of a left Uichi pair by the end section side with a narrow 
width. However, the attachment section does not possess in the other end side of both the moving part 
21a and 21b. 

[0081] Negative 21 A of the base 21 concerned carries out blanking processing of the plate, and is having 
21d of openings of a portal configuration formed as shown in drawing 17 (a). 21 d of openings is the 
thing of the configuration where at least notch **** opening was equipped with 3[21d]for21d2 and 
21d [ of both / these / slots ] other end side between 1 or 21 d2 of side slots of the shape of a straight line 
of the pair prolonged in an order both-ends side in the flank of right and left of a plate. [ 1 or 21 d ] In 
each flank of right and left of negative 21 A, in 2, as shown in this drawing (b), along with the center 
lines LI and L2 prolonged in the longitudinal direction in the center of the width of face of 2, 21d [ of 
these slots ] 1 or 2 Id of 21d [ of each side slot ] 1 or 21 d of bases 21 is formed in the right angle by 
carrying out crookedness processing. While 21 d [ of each side slot ] 1 or 21 d of side edge parts of 2 is 
formed in each moving part 21a and 21b by carrying out crookedness processing of each flank of right 
and left of negative 21 A in this way, 2 Id part between 1 or 21 d2 of method slots of both sides is formed 
in fixed part 21c. 

[0082] Thus, as shown in the base 21 constituted by one by negative 21 A at drawing 1 8 (a), piezo- 
electricity / electrostriction elements 22a and 22b are pasted up on the lateral surface of each of those 
moving part 21a and 21b through adhesives, and the piezo-electricity / electrostriction device 20a shown 
in this drawing (b) are formed. Although the formed piezo-electricity / electrostriction device 20a are 
used between the other end sides of both the moving part 21a and 21b where control-section-ed articles, 
such as the magnetic head, are pasted up, and it functions as the piezo-electricity / electrostriction device 
of this conventional seed format similarly, since the base 21 is constituted by negative of one sheet 21 A 
in one, it does the operation effect like the following so. 

[0083] That is, in the 8th piezo-electricity / electrostriction device 20a, it is the thing of the integral 
construction which a base 21 becomes from negative 21 A, and since it consists of one component part, a 
component part can reduce the man day with a group of a component part, and can mitigate cost sharply 
while it becomes a base 21 and two kinds such as piezo-electricity / electrostriction elements 22a and 
22b and can reduce sharply the component part of piezo-electricity / electrostriction device 20. 
[0084] Moreover, in the 8th piezo-electricity / electrostriction device 20a, since there are very few 
components mark of a component part and there are also in jointing about that of each component parts, 
the variation in adhesion of each component parts has a nil or device property with a high precision 
which is not almost and was set up. [ very few ] 

[0085] Moreover, in the 8th piezo-electricity / electrostriction device 20a, if it is in the formation, the 
dust which does not take a means to cut device original recording by many parts, and is generated at the 
time of cutting of device original recording, and contamination resulting from adhesion of other 
contaminations are not like the former. For this reason, if a base 21, and the piezo-electricity / 
electrostriction elements 22a and 22b are beforehand washed on the occasion of the assembly of the 8th 
piezo-electricity / electrostriction device 20, there is almost nothing, and washing of piezo-electricity / 
electrostriction device 20a can be omitted, or the assembled piezo-electricity / electrostriction device 20a 
have that there is no contamination or the big advantage that it can finish easily. 
[0086] Anchoring of the control-section-ed article to the 8th piezo-electricity / electrostriction device 
20a etc. is performed by fixing to the tip side inside 21al of both the moving part 21a and 21b, and 21bl 
through adhesives. In this case, so that clearly, if drawing 19 which shows the piezo-electricity / 
electrostriction device 20c which is the modification of the piezo-electricity / the electrostriction device 
20a concerned, and which is mentioned later is referred to When the height HI of device 20a is lower 
than the height H2 of a control-section-ed article Device 20a and a control-section-ed article the height 
H3 in assembly ****** the height H2 of a control-section-ed article - being the same (H3=H2) - it 
becomes, the height HI of device 20a can be disregarded, and there is an advantage which can carry out 
space-saving-ization further as compared with the piezo-electricity / electrostriction device of other 
gestalten of this invention. 
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[0087] In addition, in the prefabricated frame structure concerned, since it is the structure which 
sandwiches a control-section-ed article in both the moving part 21a and 21b, it is necessary to set it as a 
width-of-face size and EQC including the thickness of the adhesives layer between which the tip side 
inside 21al in both the moving part 21a and 21b and the gap of 21bl are made to be placed with the 
width of face of a control-section-ed article. When this is neglected and the tip side inside 21al of both 
the moving part 21a and 21b and the gap of 21b 1 are too narrow Components become impossible 
[ assembly ], without the ability arranging between the tip side inside 21al and 21bl, and with this, 
when the tip side inside 21al of both the moving part 21a and 21b and the gap of 21bl are too large 
conversely, a control-section-ed article serves as assembly impossible, without the ability pasting the tip 
side inside 21al and both of 21bl. 

[0088] Moreover, though the tip side inside 21al of both the moving part 21a and 21b and the gap of 
21bl can be set as the width-of-face size which components can arrange and can be pasted up on the tip 
side inside 21al and both of 21b 1 when taking the prefabricated frame structure concerned If the 
thickness of the adhesives layer which pastes up a control-section-ed article on each tip side inside 21al 
and 21bl varies, it will become the cause which displacement resonance of both the moving part 21a 
and 21b changes, and dispersion produces in a device property. For this reason, it enables it to create the 
base 21 which carried out crookedness processing in large quantities to high degree of accuracy by 
taking the press-forming means of high degree of accuracy in crookedness processing at the time of 
formation of a base 21. Dispersion in the thickness of the adhesives layer which pastes up components 
on each tip side inside 21al and 21bl is lessened as much as possible by this, and dispersion in a device 
property is considering as the thing of very small quality. 

[0089] The piezo-electricity / electrostriction device 20c which is the 1st modification which 
transformed the 8th piezo-electricity / electrostriction device 20a are shown in drawing 19 . As for 
piezo-electricity / electrostriction device 20a, the piezo-electricity / the electrostriction device 20c 
concerned make a basic configuration the same, and it differs in the configuration with piezo-electricity / 
electrostriction device 20a only in that the point of moving part 21a and 21b is bent inside. That is, each 
moving part 21a and 21b has the bending section 21a2 and 21b2 in a point. Each bending section 21a2 
and 21b2 are bent about 180 degrees, the point of moving part 21a and 21b is formed in the inside, the 
bending section 21a2 and the medial surface of 21b2 have countered mutually, and both [ these ] medial 
surfaces serve as an attachment part of the control-section-ed article H. The control-section-ed article H 
is pasted up and attached in the bending section 21a2 and the medial surface of 21b2 through proper 
adhesives. 

[0090] In addition, since the configuration of others of the piezo-electricity / the electrostriction device 
20c concerned is the same as piezo-electricity / electrostriction device 20a, it attaches the sign same 
about the same configuration member and the same configuration part, and omits the detailed 
explanation. 

[0091] A deer can be carried out, both the bending section 21a2 and 21b2 can prescribe the adhesion 
length and adhesion area to the control-section-ed article H in the piezo-electricity / the electrostriction 
device 20c concerned, and dispersion in the adhesion length of the control-section-ed article H between 
each devices and adhesion area can be canceled effectively. Thereby, dispersion in the value of the 
displacement resonance of device each resulting from dispersion in the adhesion length of the control- 
section-ed article H and adhesion area is cancelable. 

[0092] In addition, it sets to the piezo-electricity / the electrostriction device 20c concerned, since the 
height HI of device 20c is lower than the height H2 of a control-section-ed article as the operation effect 
of the 8th piezo-electricity / electrostriction device 20a has described The height H3 in the condition of 
having attached the control-section-ed article H in device 20c the height H2 of a control-section-ed 
article — being the same (H3=H2) - it becomes, the height HI of a device 20 can be disregarded, and 
there is an advantage which can carry out space-saving-ization further as compared with the piezo- 
electricity / electrostriction device of other gestalten of this invention. 

[0093] The piezo-electricity / electrostriction device 20d which is the 2nd modification which 
transformed the 8th piezo-electricity / electrostriction device 20a are shown in drawing 20 . The piezo- 
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electricity / the electrostriction device 20d concerned, a basic configuration is made the same, moving 
part 21a and 21b is formed in the thin band-like board with a stage, and piezo-electricity / 
electrostriction device 20a has become the refraction section 21a3 which the point of moving part 21a 
and 21b deflected inside more slightly than the subject section, and 21b3. The refraction section 21a3 of 
moving part 21a and 21b and 21b3 counter mutually, are located, and these refraction sections 21a3 and 
both the medial surfaces of 21b3 serve as an attachment part of the control-section-ed article H like both 
the bending section 21a2 in piezo-electricity / electrostriction device 20c, and 21b2. The control-section- 
ed article H is pasted up and attached in the refraction section 21a3 and the medial surface of 21b3 
through proper adhesives. Therefore, the piezo-electricity / the electrostriction device 20d concerned, it 
functions as piezo-electricity / electrostriction device 20c similarly, and the same operation effect is 
done so. 

[0094] In addition, since the configuration of others (the piezo-electricity / the electrostriction device 
20d concerned) is the same configuration as piezo-electricity / electrostriction device 20c, the same 
configuration member as piezo-electricity / electrostriction device 20c and the same configuration part 
attach the same sign as piezo-electricity / electrostriction device 20c, and omit the detailed explanation. 
[0095] The 9th piezo-electricity / electrostriction device 20b shown in drawing 1 (i) belong under the 
category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention. As 
for the 1st piezo-electricity / electrostriction device 10a, the 9th piezo-electricity / electrostriction device 
20b differs in the configuration of a base greatly. 

[0096] A deer is carried out. The 9th piezo-electricity / electrostriction device 20b As shown in drawing 
22 (b), it is what consists of piezo-electricity / electrostriction elements 22a and 22b of a base 23 and a 
pair. A base 23 It is constituted from plate-like [ which connects fixed part 23c of a narrow width, and 
both the moving part 23a and 23b of each other / in an other end side / by plate-like / which connects the 
moving part 23a and 23b of a left Uichi pair tabular / long / and both the moving part 23a and 23b of 
each other / in an end section side / with a narrow width ] by 23d of attachment sections of a narrow 
width. 

[0097] Negative 23 A of the base 23 concerned carries out blanking processing of the plate, and is having 
opening 23e of an abbreviation square formed as shown in drawing 21 (a). The base 23 is formed by 
crooking each flank of right and left of negative 23 A at a right angle at each opening edge of opening 
23 e along with the center lines LI and L2 prolonged in a longitudinal direction along this opening edge, 
as shown in this drawing (b). While the side edge part of each opening edge is formed in each moving 
part 23 a and 23b by carrying out crookedness processing of each flank of right and left of negative 23 A 
in this way, between the side edge parts of a double door opening edge is formed in fixed part 23c and 
23d of attachment sections. 

[0098] Thus, as shown in the base 23 constituted from negative 23 A by one at drawing 22 (a), piezo- 
electricity / electrostriction elements 22a and 22b are pasted up on the lateral surface of each of those 
moving part 23 a and 23b through adhesives, and the piezo-electricity / electrostriction device 20b shown 
in this drawing (b) are formed. Although the assembled piezo-electricity / electrostriction device 20b 
function as the piezo-electricity / electrostriction device of this conventional seed format similarly, since 
the base 23 is constituted by negative of one sheet 23A in one, it does so the same operation effect as the 
1st piezo-electricity / electrostriction device 10a and the 8th piezo-electricity / electrostriction device 
20a, and abbreviation. 

[0099] Although fixed part 23c and 23d of attachment sections of the 9th piezo-electricity / the 
electrostriction device 20b concerned are small and the adhesion area to an actuator or a control-section- 
ed article is small, when the means which can join components firmly in a small adhesion area like spot 
welding, for example can be taken, a large fixed part and the attachment section will act as excessive 
**** (mass). The 9th piezo-electricity / the electrostriction device 20b concerned are different at this 
point in other piezo-electricity / electrostriction devices 10a- lOg, can set up a part and resonance 
frequency without excessive mass highly, and has the advantage which can accelerate actuation of an 
actuator. 

[0100] In the piezo-electricity / electrostriction devices 10a- lOg concerning each above-mentioned 
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operation gestalt, and 20a-20d Although each openings lle-18e, and 21 d and 23e are pierced and 
formed in coincidence at the time of blanking processing in each bases 11-18 and the punching structure 
adopted as a negative which forms 21 and 23 About each openings 1 le-18e of these negatives, and 21 d 
and 23e, the negative pierced by the predetermined configuration can be formed with perforating 
process means, such as means other than a blanking means, for example, laser machining, an electron 
discharge method, drilling, ultrasonic machining, and etching. In these perforating process means, 
although weld flash may occur in a hole processing end face, weld flash is easily removable by etching 
processing or blast processing with means other than etching. 

[0101] Moreover, a folding angle has the desirable thing of each piezo-electricity / electrostriction 
devices lOa-lOg, bases (20a-20d) 11, 13-18, moving-part 1 la that constitutes 21 and 23, and 1 lb— it is 
supposed to fixed part 1 lc~ and 1 Id [ of attachment sections ]-- that it is almost perpendicular, and 
whenever [ crossed-axes-angle ] is more preferably made into 90**1 time 90**5 times 90**10 degrees. 
Moving part 11a and 1 lb — If a folding angle shifts from 90 degrees, the displacement of the influence 
direction will become large. In addition, above-mentioned sign « means having omitted other 
corresponding signs of a part, and it is using it in order to make a publication simple. 
[0102] About the bases 11-18 which crookedness processing was carried out and were formed, and 21 
and 23, it is desirable to give ultrasonic cleaning which uses a detergent, an organic solvent, etc. In 
ultrasonic cleaning, since a base does not break even if it strengthens power, dirt is easily removable 
with strong ultrasonic cleaning of power. 

[0103] Moreover, although a base, and piezo-electricity / electrostriction element are formed in an 
exception object, respectively and each piezo-electricity / electrostriction element are constituted from 
each piezo-electricity / electrostriction devices 10a- lOg, and 20a-20d by pasting the moving part of a 
base The part which serves as moving part of the negative before forming in a base in the piezo- 
electricity / electrostriction device concerning this invention, Or piezo-electricity / electrostriction 
element can be directly formed in the moving part of a base at a base by forming membranes with 
means, such as a spatter, and CVD, MBE, or forming piezo-electricity / electrostriction layer, and an 
electrode with a sol gel process. 

[0104] The piezo-electricity / electrostriction devices 10a- lOg concerning each above-mentioned 
operation gestalt, and the piezo-electricity / electrostriction elements 12a, 12b, 22a, and 22b which 
constitute 20a-20d are equipped with the electrode of the pair for impressing electric field to piezo- 
electricity / electrostriction layer, and this, and are piezo-electricity / electrostriction elements, such as a 
uni-morph mold and a bimorph mold. Especially, the piezo-electricity / electrostriction element of a uni- 
morph mold are excellent in the stability of the displacement to derive, and since it is advantageous for 
lightweight-izing, it is suitable as a component part of piezo-electricity / electrostriction device. 
[0105] The piezo-electricity / electrostriction elements 31-34 of several examples which are adopted as 
drawing 23 and drawing 24 suitable for piezo-electricity / electrostriction devices 10a- lOg, and the 
piezo-electricity / electrostriction elements 12a, 12b, 22a, and 22b that constitute 20a-20d are shown. 
[0106] The piezo-electricity / electrostriction element 31 shown in drawing 23 (a) are the things of 1 
layer structure one piezo-electricity / electrostriction layer are [ layer structure ], and consists of the 1st 
and 2nd electrode 31b and 31c of piezo-electricity / electrostriction layer 31a, and a vertical pair, and 
terminals 3 Id and 31e of a pair. The piezo-electricity / electrostriction element 32 shown in this drawing 
(b) are the things of the two-layer structure where piezo-electricity / electrostriction layer is two-layer, 
and consists of piezo-electricity / electrostriction layers 32a and 32b, both piezo-electricity / 
electrostriction layer 32a, 1st electrode 32c that intervenes among 32b, 32d of the 2nd electrode which 
surrounds the lateral surface of both piezo-electricity / electrostriction layers 32a and 32b, and terminals 
32e and 32f of a pair. 

[0107] Moreover, the piezo-electricity / electrostriction elements 33 and 34 which are shown in drawing 
24 are the things of 4 layer structures four piezo-electricity / electrostriction layers are [ layer 
structures ]. The piezo-electricity / electrostriction element 33 shown in this drawing (a) consist of the 
1st and 2nd electrode 33e and 33f which intervenes between piezo-electricity / electrostriction layers 
33a, 33b, 33c, and 33d, and these both piezo-electricity / electrostriction layers, and is surrounded, and 
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terminals 33g and 33h of a pair. Moreover, it consists of the 1st and 2nd electrode 34e and 34f which 
piezo-electricity / electrostriction element 33 differs in the arrangement part of a terminal, and the piezo- 
electricity / electrostriction element 34 shown in this drawing (b) intervene between piezo-electricity / 
electrostriction layers 34a, 34b, 34c, and 34d, and these both piezo-electricity / electrostriction layers, 
and is surrounded, and terminals 34g and 34h of a pair. 

[0108] Each these piezo-electricity / electrostriction elements 31-34 are suitably adopted according to 
the use of piezo-electricity / electrostriction device as the piezo-electricity / electrostriction elements 
12a, 12b, 22a, and 22b of each piezo-electricity / electrostriction device. 

[0109] Although electrostrictive ceramics is used for the piezo-electricity / electrostriction layer which 
constitutes each piezo-electricity / electrostriction elements 31-34, it is also possible to use the 
electrostriction ceramics, strong dielectric ceramics, the antiferroelectric ceramics, etc. However, when 
using piezo-electricity / electrostriction device for magnetic-head positioning of a hard disk drive etc., 
since linearity with the amount of displacement of the attachment section, driver voltage, or output 
voltage is important, it is desirable to use the small material of distortion hysteresis. It is desirable that a 
coercive electric field uses a material lOkV [/mm ] or less. 

[0110] Specifically as a material for forming piezo-electricity / electrostriction layer, independence, such 
as lead zirconate, lead titanate, magnesium niobic acid lead, zinc niobic acid lead, manganese niobic 
acid lead, antimony stannic-acid lead, a manganese lead wolframate, cobalt niobic acid lead, barium 
titanate, a titanic-acid sodium bismuth, niobic acid potassium sodium, and a tantalic acid strontium 
bismuth, or such proper mixture can be mentioned. The material which uses lead zirconate, lead titanate, 
and magnesium niobic acid lead as a principal component especially, or the material which uses a 
titanic-acid sodium bismuth as a principal component is suitable. 

[01 1 1] A proper material can be added into the material for forming piezo-electricity / electrostriction 
layer, and the property of piezo-electricity / electrostriction layer can be adjusted to it. As add-in 
material, the independence of oxides, such as a lanthanum, calcium, strontium, molybdenum, a tungsten, 
barium, niobium, zinc, nickel, manganese, caesium, cadmium, chromium, cobalt, antimony, iron, an 
yttrium, a tantalum, a lithium, a bismuth, and tin, or the material which finally serves as an oxide, or 
such proper mixture can be mentioned. 

[0112] For example, there is an advantage which can adjust a coercive electric field and a piezo-electric 
property by making the lead zirconate which is a principal component, lead titanate, magnesium niobic 
acid lead, etc. contain a lanthanum and strontium. In addition, addition of materials which are easy to 
vitrify, such as a silica, should be avoided. It is because materials which are easy to vitrify, such as a 
silica, tend to react with piezo-electricity / electrostriction layer at the time of heat treatment of piezo- 
electricity / electrostriction layer, the presentation is changed and a piezo-electric property is degraded. 
[0113] The electrode which constitutes each piezo-electricity / electrostriction elements 31-34 is a solid- 
state at a room temperature, and it is desirable to be formed with the metallic material excellent in 
conductivity. As a metallic material, the simple substance of metals, such as aluminum, titanium, 
chromium, iron, cobalt, nickel, copper, zinc, niobium, molybdenum, a ruthenium, palladium, a rhodium, 
silver, tin, a tantalum, a tungsten, iridium, platinum, gold, and lead, or the alloy of these metals can be 
mentioned. Moreover, the cermet material which makes these metallic materials come to distribute the 
ceramics of the same material as piezo-electricity / electrostriction layer or a different material can also 
be used. 

[0114] Each piezo-electricity / electrostriction elements 31-34 are in the condition which carried out the 
laminating of piezo-electricity / electrostriction layer, and each electrode of each other, and it is 
desirable to form by calcinating in one. In this case, it is desirable to adopt as an electrode what consists 
of refractory metal materials, such as platinum, palladium, or these alloys, and the electrode which 
consists of a cermet material which is the mixture of a refractory metal material, and the formation 
material of piezo-electricity / electrostriction layer and other ceramic materials. As for the thickness of 
an electrode, it is desirable to have the shape of a thin thin film as much as possible from becoming the 
factor which affects the displacement of piezo-electricity / electrostriction element. For this reason, in 
order for the electrode which is calcinated by piezo-electricity / electrostriction layer, and one, and is 
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formed in them to serve as the shape of a thin thin film as much as possible, as for the material which 
forms an electrode, it is desirable to use it with the gestalt of a metal paste, for example, a golden 
resinate paste, a platinum resinate paste, a silver resinate paste, etc. 

[01 15] The thickness of each piezo-electricity / electrostriction elements 31-34 has the desirable range of 
40 micrometers - 180 micrometers, when using it as the piezo-electricity / electrostriction elements 12a, 
12b, 22a, and 22b of the piezo-electricity / electrostriction device of each operation gestalt. The 
miniaturization of a device becomes difficult when it is easy to damage during handling when thickness 
is less than 40 micrometers, and thickness exceeds 180 micrometers. Moreover, like piezo-electricity / 
electrostriction elements 33 and 34, by considering as multilayer structure, piezo-electricity / 
electrostriction element makes the output increase, and can aim at expansion of the displacement of a 
device. Moreover, since the rigidity of a device improves by making piezo-electricity / electrostriction 
element into multilayer structure, the resonance frequency of a device becomes high and there is an 
advantage which can accelerate displacement actuation of a device. 

[0116] Each piezo-electricity / electrostriction elements 31-34 are created with the means which cuts 
down many negatives of the large area which carries out the laminating of piezo-electricity / 
electrostriction layer, and the electrode by printing or tape forming, and comes to calcinate them in a 
predetermined size by the dicer, the sheer, a wire saw, etc. Since it is thin and the degree of hardness is 
low as compared with a well-known ceramic base, piezo-electricity / electrostriction elements 31-34 can 
set up the cutting speed of a negative quickly, and can carry out processing processing in large quantities 
at high speed. 

[0117] Each piezo-electricity / electrostriction elements 31-34 are simple platy structures, and easily 
[ handling ], since surface area is small, there is little coating weight of dirt and they tend to remove dirt. 
However, since piezo-electricity / electrostriction element makes a ceramic material a subject, it needs to 
set up suitable washing conditions in ultrasonic cleaning. In the piezo-electricity / electrostriction 
element started from the negative, after carrying out precision washing by US washing, it is desirable 
among atmospheric air to remove completely the moisture which has entered into the detailed pore of a 
ceramic material, and the organic substance by heat-treating at 100 degrees C - 1000 degrees C. 
[01 18] As the piezo-electricity / electrostriction devices lOa-lOg concerning each operation gestalt, and 
the piezo-electricity / electrostriction elements 12a, 12b, 22a, and 22b which constitute 20a-20d When 
adopting each piezo-electricity / electrostriction elements 31-34, as an adhesion means against the base 
of each piezo-electricity / electrostriction elements 31-34 It is desirable to use the adhesives of inorganic 
systems, such as resin system adhesives, such as an epoxy resin, UV resin, and hot melt adhesive, and 
glass, cement, solder, low material, and it can also use what mixed metal powder and ceramic powder in 
resin system adhesives. As for the degree of hardness of adhesives, 80 or more are desirable at Shore D. 
[0119] In addition, in the part of the surface which the piezo-electricity / electrostriction element in a 
base paste up, it is desirable to perform split- face processing of a blast, etching, plating, etc. beforehand. 
By making surface roughness like jointing into about Ra=0.1micrometer-5micrometer, adhesion area 
can be extended and bond strength can be raised. In this case, the one where the surface like jointing by 
the side of piezo-electricity / electrostriction element is also coarser is desirable. It is made not to 
arrange an electrode on the surface of the piezo-electricity / electrostriction layer of the lowest layer to 
flow through an electrode with a base. 

[0120] In using solder and low material, in order to improve wettability as adhesives, it is desirable to 
arrange the electrode layer of a metallic material on the surface of piezo-electricity / electrostriction 
element. As for the thickness of adhesives, it is desirable that it is the range of 1 micrometer - 50 
micrometers. Although the thinner one of the thickness of adhesives is desirable in respect of the point 
of reducing the displacement of a device, and dispersion of the resonance characteristic, and space- 
saving-izing, in order to secure properties, such as bond strength, displacement, and resonance, the 
optimal thickness is set up for every adhesives to adopt. 

[0121] In case piezo-electricity / electrostriction element is pasted up on a base, as the electrode of 
piezo-electricity / electrostriction element becomes the fixed part side of a base, it pastes up so that 
piezo-electricity / electrostriction element may start the crookedness location of a fixed part completely. 
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Although it is desirable to make it in agreement with the edge by the side of the fixed part of a base, and 
to paste up, in order to make easy connection between the terminal of piezo-electricity / electrostriction 
element, and an external terminal, piezo-electricity / electrostriction element may make piezo- 
electricity / electrostriction element project from the edge of a base to the method of outside, and may be 
pasted up. However, since it is easy to damage as compared with the base which is metal, piezo- 
electricity / electrostriction element needs cautions for handling. 

[0122] Drawing 25 shows the example which adopted piezo-electricity / electrostriction element 34 as 
each piezo-electricity / electrostriction elements 12a and 12b in the 1st piezo-electricity / electrostriction 
device 10a which belongs under the category of the piezo-electricity / electrostriction device of the 2nd 
format concerning this invention. Below, the configuration of the piezo-electricity / electrostriction 
device concerning this invention, actuation, the operation effect, etc. are explained to details based on 
the 1st piezo-electricity / the electrostriction device 10a concerned as an example of representation 
which has the basic configuration of the piezo-electricity / electrostriction device applied to this 
invention in the 1st piezo-electricity / electrostriction device 10a of the operation gestalt concerned. 
[0123] In the piezo-electricity / the electrostriction device 10a concerned, when a part of piezo- 
electricity / electrostriction element 34 are located in fixed part 1 1c of a base 1 1, as shown in drawing 26 
The minimum distance between the boundary sections of the 1 Id [ of attachment sections ] boundary 
section and fixed part 1 lc in the moving part 11a and 1 lb of a pair is set to La. When setting distance of 
the shorter one from a boundary portion with 1 Id of attachment sections, and moving part 12a and 12b 
to each electrodes [ of piezo-electricity / electrostriction element 34 I 34e and 34f ] one of edges to Lb, it 
is desirable that (1-Lb/La) is 0.4 or more, and they are 0.5-0.8 much more preferably. When this value is 
less than 0.4, large displacement of a device cannot be taken. When this value is 0.5-0.8, it is easy to 
attain the displacement of a device, and coexistence of resonance. In this case, the configuration which 
pastes up piezo-electricity / electrostriction element 34 can also be taken only to one side of moving part 
12a and 12b, and a more desirable operation gestalt can be told to it. In addition, it is also the same as 
when located in the part a part of whose piezo-electricity / electrostriction element 34 are 1 Id of 
attachment sections. 

[0124] In the piezo-electricity / the electrostriction device 10a concerned, impression of each electrodes 
[ of both piezo-electricity / electrostriction element 34 / 34e and 34f ] voltage is performed through each 
terminals 34g and 34h. 34g of terminals [ as opposed to one electrode 34e in an each terminals / 34g and 
34h / location ] is formed in the back twist of fixed part 1 lc, and 34h of terminals to 34h of electrodes of 
another side is formed in the wall twist of fixed part 1 lc. One of the terminals 34g and 34h can be made 
to be able to share with the ground of a base 1 1 between making it flow with a base 11, and can be 
omitted by it. Even if the width of face of the piezo-electricity / electrostriction element 34 to paste up 
does not need to be the same as the width of face of jointing of a base 1 1 (about jointing of moving part 
11a and 1 lb) and it differs, it is satisfactory in any way on the function of a device. 
[0125] The piezo-electricity / the electrostriction device 10a concerned are formed by SUS304 of 40 
micrometers of board thickness in a base 11, and is formed in the overall length of 1.9mm, and 
magnitude with a full of 1.5mm. The piezo-electricity / electrostriction element 34 adopted as piezo- 
electricity / electrostriction elements 12a and 12b are the four-layer structures which used PZT, and the 
piezo-electricity / electrostriction layers [ 34a-34d ] thickness of one layer is 15 micrometers and the thin 
film with which 3-micrometer platinum and each terminals 34g and 34h consist of a golden paste in 
each electrodes 34e and 34f. Each piezo-electricity / electrostriction element 34 are pasted up on the 
lateral surface of each moving part 11a and lib with the heat-curing epoxy resin adhesive of 1 liquid. 
[0126] In the piezo-electricity / the electrostriction device 10a concerned constituted in such magnitude, 
when the displacement of 1 Id of attachment sections at the time of making piezo-electricity / 
electrostriction element 34 drive by the 1kHz sine wave of driver voltage 20**20V was measured, it was 
**1.5 micrometers. Moreover, it was 45kHz when the resonance frequency which carries out the sweep 
of the frequency as sinusoidal-voltage**0.5V, and shows the maximum of displacement was measured. 
[0127] Next, actuation of the piezo-electricity / electrostriction device concerning this invention is 
explained based on the above-mentioned 1st piezo-electricity / electrostriction device 10a. 
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[0128] the condition which shows the piezo-electricity / the electrostriction device 10a concerned in 
drawing 26 at the time of un-operating [ voltage is not impressed to each piezo-electricity / 
electrostriction elements 12a and 12b (34) to operate ] — it is — the major axis m of piezo-electricity / 
electrostriction device 10a (major axis of fixed part 1 lc), and the medial axis n of 1 Id of attachment 
sections ~ about — I am doing one. As it is in this condition, for example, is shown in the wave form 
chart of drawing 27 (a), electrode 34e of the pair in one piezo-electricity / electrostriction element 12b 
and the sine wave Wb which has the predetermined bias potential Vb in 34f are applied, and as shown in 
this drawing (b), the sine wave Wa from which a phase differs about about 180 degrees is applied to the 
electrodes 34e and 34f of the pair in the piezo-electricity / electrostriction element 12a of another side in 
said sine wave Wb 

[0129] A deer is carried out and the piezo-electricity / electrostriction layers 34a-34d in one piezo- 
electricity / electrostriction element 12b carry out contraction displacement in the direction of a principal 
plane in the phase where the voltage of maximum was impressed, as opposed to the electrodes 34e and 
34f of the pair in one piezo-electricity / electrostriction element 12b. 

[0130] Since the stress which makes it bend rightward [ illustration ] (the direction of arrow head A) to 
one moving-part 1 lb occurs in the piezo-electricity / the electrostriction device 10a concerned by this as 
shown, for example in drawing 28 , moving-part 1 lb bends in this direction. In this case, since the 
electrodes 34e and 34f of the pair in the piezo-electricity / electrostriction element 12a of another side 
will be in the condition that voltage is not impressed, moving-part 1 la of another side follows bending 
of one moving-part lib, and bends in moving-part lib and this direction. Consequently, both the 
moving part 11a and 1 lb displaces rightward [ illustration ] to the major axis m of piezo-electricity / 
electrostriction device 10a. The amount of displacement of this displacement changes according to the 
maximum of applied voltage to each piezo-electricity / electrostriction elements 12a and 12b. The 
amount of displacement becomes large, so that the maximum of voltage becomes large. 
[0131] When the piezo-electricity / electrostriction material which has a high coercive electric field as a 
layers [ which constitute piezo-electricity / electrostriction element 34 especially / the piezo-electricity / 
electrostriction layers 34a-34d ] component are adopted, you may make it adjust said bias potential so 
that the level of the minimum value may turn into negative level slightly as shown in the wave of the 
two-dot chain line of drawing 27 (a) and (b). In this case, the stress of the bending direction of one 
moving-part lib and this direction occurs in moving-part 1 la of another side, and the piezo- 
electricity's / electrostriction element's to which the bias potential's of negative level is impressed, for 
example, another side's, drive of piezo-electricity / electrostriction element 12a enables it to enlarge 
more the amount of displacement which is 1 Id of attachment sections. The piezo-electricity / 
electrostriction elements 12a and 12b to which the bias potential of negative level is impressed can give 
the function to support the piezo-electricity / electrostriction elements 12b and 12a which serve as a 
subject of displacement actuation, by using the wave shown according to the thing two-dot chain line in 
drawing 27 (a) and (b), if it puts in another way. 

[0132] Thus, in the piezo-electricity / the electrostriction device 10a concerned, since displacement with 
minute piezo-electricity / electrostriction elements 12a and 12b will be amplified by big displacement 
actuation using bending of both the moving part 11a and 1 lb and will be transmitted to both the moving 
part 1 la and 1 lb, 1 Id of attachment sections becomes possible [ carrying out displacement greatly to the 
major axis m of piezo-electricity / electrostriction device 10a ]. 

[0133] In the piezo-electricity / the electrostriction device 10a concerned, in order to demonstrate the 
function much more certainly, considering as following is desirable. That is, in order to make 
displacement actuation of 1 Id of attachment sections into a positive thing, it is desirable to make or 
more [ of thickness b of moving part 11a and 1 lb ] into 1/2 distance Ld the amount of [ of piezo- 
electricity / electrostriction elements 12a and 12b / Lc ] substantial mechanical component starts fixed 
part 1 lc or 1 Id of attachment sections, moreover, the ratio of the distance c between the walls of moving 
part 1 la and lib (distance of X shaft orientations), and the width of face d of moving part 11a and 1 lb 
(distance of Y shaft orientations) - it constitutes so that c/d may be set to 0.5-20. the ratio concerned — 
c/d is 1-15 preferably and is 1-10 still more preferably, the ratio concerned — the default value of c/d — 
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the displacement of 1 Id of attachment sections — it is the convention based on having enlarged the 
amount and having carried out learning of the ability obtaining the displacement in an X-axis-Z axial 
plane dominantly. 

[0134] a ratio with the distance c between substantial movable length e (distance of Z shaft orientations) 
in the moving part 11a and 1 lb of an overall length eO, and the wall of moving part 11a and 1 lb — e/c is 
0.5-10 preferably and is 0.5-5 still more preferably. The short thing of the length fl (distance of Z shaft 
orientations) of the connection section with 1 Id of attachment sections and moving part 11a and lib and 
the length £2 (distance of Z shaft orientations) of the connection section of fixed part 11c and moving 
part 11a and 1 lb is desirable. By shortening 1 Id of attachment sections, lightweight-izing of a device 
and increase of resonance frequency can be aimed at. However, in order to secure the rigidity of X shaft 
orientations of 1 Id of attachment sections and to make the displacement into a positive thing, it is 
desirable to make preferably the ratio fl with thickness b of moving part 11a and 1 lb / f2 [ b and ]/b or 
more into five two or more. Moreover, distance ely to distance elx and fixed part LI to 1 lc or 1 Id of 
attachment sections from the crookedness location LI of a base 11 to moving-part 12a is >(el x/b) 1 and 
>(el y/b) 1, and it is desirable that it is two or more, respectively. 

[0135] As for the actual size like each part of the piezo-electricity / the electrostriction device 10a 
concerned, it is important to set up the adhesion area of 1 Id of attachment sections for attaching 
components and fixed part 1 lc in consideration of the reinforcement of the whole adhesion area for 
anchoring and a whole device, such as adhesion area for attaching in other members and a terminal for 
electrodes, endurance, the required amount of displacement and resonance nature, driver voltage, etc. 
[0136] Specifically, 100 micrometers - 2000 micrometers of distance c between the walls of moving part 
11a and 1 lb are 200 micrometers - 1600 micrometers still more preferably preferably. 50 micrometers - 
2000 micrometers of width of face d of moving part 11a and 1 lb are 100 micrometers - 500 micrometers 
still more preferably preferably. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is perspective diagram (a) - (i) which shows nine kinds of operation gestalten which are 
the piezo-electricity / electrostriction device concerning this invention. 

[Drawing 2] It is a perspective diagram in the condition of having carried the control-section-ed article 
of the 1st piezo-electricity / electrostriction device which is the 2nd format concerning this invention. 
[Drawing 3] They are the perspective diagram (a) of the negative of the base which constitutes the 1st 
piezo-electricity / electrostriction device, and the perspective diagram (b) of the base formed by carrying 
out crookedness processing of this negative. 

[Drawing 4] They are the perspective diagram (a) showing the condition of assembling the 1st piezo- 
electricity / electrostriction device, and the perspective diagram (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 51 They are the perspective diagram (a) of the negative of the base which constitutes the 2nd 
piezo-electricity / electrostriction device which is the 2nd format concerning this invention, and the 
perspective diagram (b) of the base formed by carrying out crookedness processing of this negative. 
[Drawing 6] They are the perspective diagram (a) showing the condition of assembling the 2nd piezo- 
electricity / electrostriction device, and the perspective diagram (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 71 They are the perspective diagram (a) of the negative of the base which constitutes the 3rd 
piezo-electricity / electrostriction device which is the 2nd format concerning this invention, and the 
perspective diagram (b) of the base formed by carrying out crookedness processing of this negative. 
[Drawing 8] They are the perspective diagram (a) showing the condition of assembling the 3rd piezo- 
electricity / electrostriction device, and the perspective diagram (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 9] They are the perspective diagram (a) of the negative of the base which constitutes the 4th 
piezo-electricity / electrostriction device which is the 2nd format concerning this invention, and the 
perspective diagram (b) of the base formed by carrying out crookedness processing of this negative. 
[Drawing 10] They are the perspective diagram (a) showing the condition of assembling the 4th piezo- 
electricity / electrostriction device, and the perspective diagram (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 1 1] They are the perspective diagram (a) of the negative of the base which constitutes the 5th 
piezo-electricity / electrostriction device which is the 2nd format concerning this invention, and the 
perspective diagram (b) of the base formed by carrying out crookedness processing of this negative. 
[Drawing 12] They are the perspective diagram (a) showing the condition of assembling the 5th piezo- 
electricity / electrostriction device, and the perspective diagram (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 13] They are the perspective diagram (a) of the negative of the base which constitutes the 6th 
piezo-electricity / electrostriction device which is the 2nd format concerning this invention, and the 
perspective diagram (b) of the base formed by carrying out crookedness processing of this negative. 
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[Drawing 14] They are the perspective diagram (a) showing the condition of assembling the 6th piezo- 
electricity / electrostriction device, and the perspective diagram (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 15] They are the perspective diagram (a) of the negative of the base which constitutes the 7th 
piezo-electricity / electrostriction device which is the 7th operation gestalt, and the perspective diagram 
(b) of the base formed by carrying out crookedness processing of this negative. 

[Drawing 161 They are the perspective diagram (a) showing the condition of assembling the 7th piezo- 
electricity / electrostriction device, and the perspective diagram (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 17] They are the perspective diagram (a) of the negative of the base which constitutes the 8th 
piezo-electricity / electrostriction device which is the 1st format concerning this invention, and the 
perspective diagram (b) of the base formed by carrying out crookedness processing of this negative. 
[Drawing 1 81 They are the perspective diagram (a) showing the condition of assembling the 8th piezo- 
electricity / electrostriction device, and the perspective diagram (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 19] It is a perspective diagram in the condition of having carried the control-section-ed article 
in which the 1st modification of the 8th piezo-electricity / electrostriction device is shown. 
[Drawing 20] It is the perspective diagram showing the 2nd modification of the 8th piezo-electricity / 
electrostriction device. 

[Drawing 21] They are the perspective diagram (a) of the negative of the base which constitutes the 9th 
piezo-electricity / electrostriction device which is the 2nd format concerning this invention, and the 
perspective diagram (b) of the base formed by carrying out crookedness processing of this negative. 
[Drawing 22] They are the perspective diagram (a) showing the condition of assembling the 9th piezo- 
electricity / electrostriction device, and the perspective diagram (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 231 They are the perspective diagram (a) of each piezo-electricity / electrostriction element of 
two examples adopted as the piezo-electricity / electrostriction element which constitutes the piezo- 
electricity / electrostriction device concerning this invention, and (b). 

[Drawing 241 They are the perspective diagram (a) of each of other piezo-electricity / electrostriction 
element of two examples adopted as the piezo-electricity / electrostriction element which constitutes the 
piezo-electricity / electrostriction device concerning this invention, and (b). 

[Drawing 251 It is the perspective diagram of the 1st piezo-electricity / electrostriction device which 
comes to adopt the piezo-electricity / electrostriction element shown in drawing 23 (b) as piezo- 
electricity / an electrostriction element. 

[Drawing 261 It * s the plan of the non-operating state of the said piezo-electricity / electrostriction 
device. 

[Drawing 27] They are (a) which is the wave form chart of the voltage impressed to each piezo- 
electricity / electrostriction element of the said piezo-electricity / electrostriction device, and (b). 
[Drawing 28] It is the plan of the operating state of the said piezo-electricity / electrostriction device. 
[Drawing 29] It is the perspective diagram showing the 1st modification of the 1st piezo-electricity / 
electrostriction device. 

[Drawing 30] It is the perspective diagram showing the 2nd modification of the 1st piezo-electricity / 
electrostriction device. 

[Drawing 31] It is the perspective diagram of the 10th piezo-electricity / electrostriction device which is 
the 3rd format concerning this invention. 

[Drawing 32] the perspective diagram (a) of the negative of the base which constitutes the said piezo- 
electricity / electrostriction device — and 

[Drawing 33] It is the perspective diagram of the 1 1th piezo-electricity / electrostriction device which is 
the 3rd format concerning this invention. 

[Drawing 34] They are the perspective diagram (a) of the negative of the base which constitutes the said 
piezo-electricity / electrostriction device, and the perspective diagram (b) of the base formed by carrying 
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out crookedness processing of this negative. 

[Drawing 351 It is the perspective diagram of the hard disk drive which carried the 10th piezo- 
electricity / electrostriction device. 

[Drawing 361 It is the plan (a) and this side elevation (b) of the suspension in which the said piezo- . 
electricity / electrostriction device was carried. 
[Description of Notations] 

10a-10f 5 ten al, ten a2 — Piezo-electricity / electrostriction device, 1 1 — Base, 1 1 A [ — Attachment 
section, ] - A negative, 1 la, 1 lb ~ Moving part, 1 lc - A fixed part, lid llcl, lldl — The hollow 
section, 1 lc2, 1 ld2 A through hole, lie - Opening, Elevenel, 1 le2 - A side slot, 1 1 e3 — A central 
slot, 12a, 12b — Piezo-electricity / electrostriction element, 13 [ — Circle-like flection, ] — A base, 13A - 
- A negative, 13a, 13b » Moving part, 13al, 13bl 13c [ - A base, 14A / - Negative, ] - A fixed part, 
13d - The attachment section, 13e - Opening, 14 14a, 14b - Moving part, 14al, 14bl — A thin-walled 
part, 14c - Fixed part, 14d [ — A negative, 15a 15b / - Moving part, ] - The attachment section, 14e — 
Opening, 15 - A base, 15A 15c [ - Reinforcement section, ] - A fixed part, 15d ~ The attachment 
section, 15e - Opening, 15f, 15g 16 [ - Fixed part, ] - A base, 1 6 A — A negative, 16a, 16b - Moving 
part, 16c 16d [ - Base, ] - The attachment section, 16e - Opening, 16f, 16g ~ The reinforcement 
section, 17 17A [ — Attachment section, ] - A negative, 17a, 17b - Moving part, 17c - A fixed part, 
17d 17e [ — A negative, 18a, 18b / - Moving part, ] - Opening, 17f — A reinforcement member, 18 - A 
base, 18A 18c ~ A fixed part, 18d - The attachment section, 18e - Opening, 20a, 20b, 20c, 20d, 20e, 
20f - Piezo-electricity / electrostriction device, 21 — A base, 21 A - Negative, 21a, 21b — Moving part, 
21al, 21bl - A tip side inside, 21a2, 21b2 - Bending section, 21a3, 21b3 [ - Side slot, ] - The 
refraction section, 21c - A fixed part, 2 Id - Opening, 21dl, 21d2 21d3 - At least opening is 22a and 
22b. ~ Piezo-electricity / electrostriction element, 23 ~ Base, 23A [ — Attachment section, ] ~ A 
negative, 23a, 23b - Moving part, 23c — A fixed part, 23d 23e [ - Moving part, ] - Opening, 24 - A 
base, 24A - A negative, 24a, 24b 24c [ - Side edge section, ] - A fixed part, 24d ~ The attachment 
section, 24e - The connection section, 24el, 24e2 24fl, 24f2 [ ~ Moving part, ] - Opening, 25 - A 
base, 25A - A negative, 25a, 25b 25c [ - Side edge section, ] « A fixed part, 25d - The attachment 
section, 25e - The connection section, 25el, 25e2, 25e3, 25e4 25fl, 25f2, 25f3 - Opening, 31, 32, 33, 
34 - Piezo-electricity / electrostriction element, 31a, 32a, 32b, 33a-33d, 34a-34d - Piezo-electricity / 
electrostriction layer, 31b, 31c, 32c, 32d, 33e, 33f, 34e, 34f- An electrode, 3 Id, 31d, 32e, 32f, 33g, 
33h, 34g, 34h - Terminal. 40 [ - A magnet, 44 / - An arm, 45 / ~ A suspension, 46 / - A magnetic 
disk, 47 / ~ Magnetic head. ] — A hard disk drive, 41 ~ The base, 42 — A voice coil, 43 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] They are the piezo-electricity / electrostriction device which it is the piezo-electricity / 
electrostriction device characterized by providing the following, said base consists of plates of one sheet, 
and said fixed part presents plate-like, and is characterized by for said each moving part having done 
predetermined height standing up from each side edge section of said fixed part, having countered 
mutually, and having extended exceeding the other end of this fixed part along with each side edge 
section of a fixed part. A base which has a fixed part which connects mutually moving part and both 
[ these ] moving part of a left Uichi pair at an end section side The piezo-electricity / electrostriction 
element arranged in one [ at least ] side of said both moving part of this base 

[Claim 2] The piezo-electricity / electrostriction device characterized by a slit-like slot which extends 
from an other end side of this fixed part intervening in piezo-electricity / electrostriction device 
according to claim 1 between the side edge sections of a base of each moving part which constitutes said 
base, and said fixed part. 

[Claim 3] They are the piezo-electricity / electrostriction device which it is the piezo-electricity / 
electrostriction device characterized by providing the following, said base consists of plates of one sheet, 
and said stationary plate and said tie-down plate present plate-like, and is characterized by for said each 
moving part having done predetermined height standing up from each side edge section of said fixed 
part and said attachment section, having countered mutually, and having extended along with each side 
edge section of this fixed part and said attachment section. A base which has a fixed part which connects 
moving part of a left Uichi pair, and both [ these ] moving part of each other [ in an end section side ], 
and the attachment section which connected both [ these ] moving part of each other [ in an other end 
side ], and has been separated mutually [ said fixed part ] The piezo-electricity / electrostriction element 
arranged in one [ at least ] side of said both moving part of this base 

[Claim 4] The piezo-electricity / electrostriction device characterized by for a slit-like slot which extends 
in a longitudinal direction intervening in piezo-electricity / electrostriction device according to claim 3 
between the end sections of the other end of said fixed part which constitutes said base, and said 
attachment section, and a slit-like slot which extends in a lengthwise direction intervening between the 
side edge sections of a base of each of said moving part, said fixed part, and said attachment section. 
[Claim 5] The piezo-electricity / electrostriction device characterized by a slot of the shape of a 
rectangle prolonged in a longitudinal direction and a lengthwise direction intervening in piezo- 
electricity / electrostriction device according to claim 3 between the end sections of the other end of said 
fixed part which constitutes said base, and said attachment section. 

[Claim 6] It is the piezo-electricity / electrostriction device characterized by providing the following, 
said base consists of plates of one sheet, and said stationary plate and said tie-down plate present plate- 
like. Said each moving part They are the piezo-electricity / electrostriction device characterized by 
carrying out predetermined height standing up from each side edge section of said fixed part and said 
attachment section, countering mutually, and extending along with each side edge section of this fixed 
part and said attachment section, and locating said each moving part, said fixed part, and said attachment 
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section in central space circles of said connection section. A base which has a fixed part which connects 
moving part of a left Uichi pair, and both [ these ] moving part of each other [ in an end section side ], 
the attachment section which connected both [ these ] moving part of each other [ in an other end side ], 
and has been separated mutually [ said fixed part ], and this attachment section and the connection 
section which surrounds this attachment section, said each moving part, and said fixed part by one The 
piezo-electricity / electrostriction element arranged in one [ at least ] side of said both moving part of 
this base 

[Claim 7] They are the piezo-electricity / electrostriction device characterized by an end section side of 
said fixed part in said central space section of said connection section being in a closing condition in 
piezo-electricity / electrostriction device according to claim 6. 

[Claim 8] They are the piezo-electricity / electrostriction device characterized by an end section side of 
said fixed part in said central space section of said connection section being in an open condition in 
piezo-electricity / electrostriction device according to claim 6. 

[Claim 9] The connection section between each side edge section of a base of each of said moving part 
which constitutes said base in piezo-electricity / electrostriction device according to claim 1 or 2, and 
said fixed part is the piezo-electricity / electrostriction device characterized by presenting the shape of a 
circle. 

[Claim 10] The connection section between each side edge section of a base of each of said moving part 
which constitutes said base in piezo-electricity / electrostriction device according to claim 3, 4, 5, 6, 7, 8, 
or 9, said fixed part, and said attachment section is the piezo-electricity / electrostriction device 
characterized by presenting the shape of a circle. 

[Claim 11] Said each moving part which constitutes said base in piezo-electricity / electrostriction 
device according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 is the piezo-electricity / electrostriction device 
characterized by forming at least pars intermedia of the length direction thinly as compared with other 
parts. 

[Claim 12] Said each moving part which constitutes said base in piezo-electricity / electrostriction 
device according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 1 1 is the piezo-electricity / electrostriction device 
characterized by providing the reinforcement section which is crooked and prolonged at the edge by the 
side of said fixed part from an upper limb of this edge, and contacts it on the surface of said fixed part. 
[Claim 13] Said each moving part which constitutes said base in piezo-electricity / electrostriction 
device according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 1 1 is the piezo-electricity / electrostriction device 
characterized by providing the reinforcement section which is crooked at the edge by the side of said 
fixed part from the edge of this edge, is prolonged at it to the inside, and contacts it on the surface of 
said fixed part. 

[Claim 14] The piezo-electricity / electrostriction device characterized by a reinforcement member 
intervening in piezo-electricity / electrostriction device according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 
1 1 among said each moving part in said fixed part which constitutes said base. 

[Claim 15] Said fixed part which constitutes said base in piezo-electricity / electrostriction device given 
in claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, or 14 is the piezo-electricity / electrostriction device 
characterized by having extended from an end section side of each of said moving part, and being 
expanded as compared with a case where it is located in said each moving part. 
[Claim 16] Said attachment section which constitutes said base in piezo-electricity / electrostriction 
device according to claim 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, or 14 is the piezo-electricity / electrostriction 
device characterized by having extended from an other end side of each of said moving part, and being 
expanded as compared with a case where it is located in said each moving part. 

[Claim 17] They are the piezo-electricity / electrostriction device characterized by said base consisting 
of metal plates in piezo-electricity / electrostriction device given in claims 1, 2, 4, 5, 6, 7, 8, 9, 10, 12, 
13, 14, 15, or 16. 

[Claim 18] It is the method of manufacturing piezo-electricity / electrostriction device characterized by 
providing the following. A possible plate of crookedness processing by flexibility is adopted as a 
formation material of said base. This plate A manufacture method of of the piezo-electricity / 



http://ww4.ipdl.jpo.go.jp/cgi-ta 12/31/2003 



Page 3 of 4 



electrostriction device characterized by carrying out blanking processing, forming the punching structure 
in a configuration which developed said base to a plane, and forming a base which is crooked in a 
predetermined part of this punching structure, and has said each moving part and said fixed part A base 
which has a fixed part which connects mutually moving part and both [ these ] moving part of a left 
Uichi pair at an end section side The piezo-electricity / electrostriction element arranged in one [ at 
least ] side of said both moving part of this base 

[Claim 19] In a manufacture method of of piezo-electricity / electrostriction device according to claim 
18 said punching structure It has opening of a portal configuration which consists of notch **** opening 
a part between a side slot of the shape of a straight line of a pair prolonged along with the side edge 
section in a flank of right and left of a rectangular plate, and both [ these ] slots. A manufacture method 
of of the piezo-electricity / electrostriction device characterized by forming a part between the side and 
said each slot in said fixed part while forming said each side edge section in said each moving part by 
carrying out crookedness processing of each side edge section of said plate along said side slot. 
[Claim 20] It is the method of manufacturing piezo-electricity / electrostriction device characterized by 
providing the following. A possible plate of crookedness processing by flexibility is adopted as a 
formation material of said base. This plate A manufacture method of of the piezo-electricity / 
electrostriction device characterized by carrying out blanking processing, forming the punching structure 
in a configuration which developed said base to a plane, and forming a base which is crooked in a 
predetermined part of this punching structure, and has said each moving part and said fixed part A base 
which has a fixed part which connects moving part of a left Uichi pair, and both [ these ] moving part of 
each other [ in an end section side ], and the attachment section which connected both [ these ] moving 
part of each other [ in an other end side ], and has been separated mutually [ said fixed part ] The piezo- 
electricity / electrostriction element arranged in one [ at least ] side of said both moving part of this base 
[Claim 21] In a manufacture method of of piezo-electricity / electrostriction device according to claim 
20 said punching structure It has opening of H configuration which consists of a central slot of the shape 
of a straight line which connects mutually straight line-like a side slot and a method slot of these both 
sides of a pair prolonged along with the side edge section in a flank of right and left of a rectangular 
plate in pars intermedia. A manufacture method of of the piezo-electricity / electrostriction device 
characterized by forming a part between the side and said each slot in said fixed part and said attachment 
section while forming said each side edge section in said each moving part by carrying out crookedness 
processing of each side edge section of said plate along said side slot. 

[Claim 22] By said punching structure's having rectangular opening in the center section of the 
rectangular plate, and carrying out crookedness processing of each side edge section of said plate along 
with the side edge section of said opening in a manufacture method of of piezo-electricity / 
electrostriction device according to claim 20 A manufacture method of of the piezo-electricity / 
electrostriction device characterized by forming a part between the side and said each slot in said fixed 
part and said attachment section while forming said each side edge section in said each moving part. 
[Claim 23] It is the method of manufacturing piezo-electricity / electrostriction device characterized by 
providing the following. A possible plate of crookedness processing by flexibility is adopted as a 
formation material of said base. This plate A manufacture method of of the piezo-electricity / 
electrostriction device characterized by carrying out blanking processing, forming the punching structure 
in a configuration which developed said base to a plane, and forming a base which is crooked in a 
predetermined part of this punching structure, and has said each moving part, said fixed part, said 
attachment section, and said connection section A base which has a fixed part which connects moving 
part of a left Uichi pair, and both [ these ] moving part of each other [ in an end section side ], the 
attachment section which connected both [ these ] moving part of each other [ in an other end side ], and 
has been separated mutually [ said fixed part ], and this attachment section and the connection section 
which surrounds this attachment section, said each moving part, and said fixed part by one The piezo- 
electricity / electrostriction element arranged in one [ at least ] side of said both moving part of this base 
[Claim 24] In a manufacture method of of piezo-electricity / electrostriction device according to claim 
23, while said punching structure has the rectangular plate section inside central opening of a rectangular 
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plate It has opening of H configuration which consists of a central slot of the shape of a straight line 
which connects mutually straight line-like a side slot and a method slot of these both sides of a pair 
prolonged along with the side edge section in a flank of right and left of this plate section in pars 
intermedia. By carrying out crookedness processing along said side slot, each side edge section of said 
plate section A manufacture method of of the piezo-electricity / electrostriction device characterized by 
forming said each side edge section in said each moving part, and forming a part between the side and 
said each slot in said fixed part and said attachment section, and forming a part of a periphery of said 
central opening in said connection section. 

[Claim 25] It is the manufacture method of of the piezo-electricity / electrostriction device characterized 
by carrying out blanking of the opening of said punching structure to blanking processing of said plate 
and coincidence in a manufacture method of of piezo-electricity / electrostriction device according to 
claim 18, 19, 20, 21, 22, 23, or 24, and being formed, or being formed in a perforating process after 
blanking processing of said plate. 
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[Drawing 9] 
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[Drawing 141 
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[Drawing 30] 




[Drawing 16] 
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[Drawing 23] 
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[Drawing 27] 
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[Drawing 291 
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[Drawing 31] 
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